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HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY contains information 

that can be applied in managing farms, 
ranches, and woodlands; in selecting sites for 
roads, ponds, buildings, and other structures; 
and in judging the suitability of tracts of land 
for farming, industry, and recreation. 


Locating Soils 


All the soils of the Washington County Area 
are shown on the detailed map at the back of 
this publication. This map consists of many 
sheets made from aerial photographs. Each 
sheet is numbered to correspond with a number 
on the Index to Map Sheets. 

On each sheet of the detailed map, soil areas 
are outlined and are identified by symbols. All 
areas marked with the same symbol are the 
same kind of soil. The soil symbol is inside the 
area if there is enough room; otherwise, it is out- 
side and a pointer shows where the symbol 
belongs. 


Finding and Using Information 


The “Guide to Mapping Units” can be used to 
find information. This guide lists all the soils of 
the county in alphabetic order by map symbol 
and shows the capability classification of each. 
It also shows the page where each soil is de- 
scribed, the page where each range site is de- 
scribed, and the wildlife group in which each soil 
has been placed. 

Individual colored maps that show the rela- 
tive suitability or degree of limitation of soils 
for many specific purposes can be developed by 
using the soil map and the information in the 
text. Translucent material can be used as an 
overlay over the soil map and colored to show 


soils that have the same limitation or suitabil- 
ity. For example, soils that have a slight limita- 
tion for a given use can be colored green, those 
that have a moderate limitation can be colored 
yellow, and those that have a severe limitation 
can be colored red. 

Farmers and those who work with farmers 
can learn about use and management of the soils 
from the section “Crops and Pasture,” from the 
soil descriptions, and from the descriptions of 
the capability units. 

Foresters and others can refer to the section 
“Woodland,” where the soils of the county are 
grouped according to their suitability for trees. 

Game managers, sportsmen, and others can 
find information about soils and wildlife in the 
section “Wildlife.” 

Ranchers and others can find, under “Range,” 
groupings of the soils according to their suitabil- 
ity for range and, also, the names of many of the 
plants that grow on each range site. 

Community planners and others can read 
about soil properties that affect the choice of 
sites for nonindustrial buildings and for recre- 
ational areas in the section “Recreation.” 

Engineers and builders can find, under “Engi- 
neering Uses of the Soils,” tables that contain 
test data, estimates of soil properties, and infor- 
mation about soil features that affect engineer- 
ing practices. 

Scientists and others can read about how the 
soils formed and how they are classified in the 
section “Formation and Classification of Soils.” 

Newcomers to the survey area will be espe- 
cially interested in the section “General Soil 
Map,” where broad patterns of soils are de- 
seribed. They will also be interested in the sec- 
tion “Additional Facts about the Area.” 


Cover: View of a fork of the Virgin River from Potato 
Hollow looking east in Zion National Park. Rock out- 


crop is in the upper part of the picture, and Stony 
colluvial land is below. 
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Wee COUNTY AREA (fig. 1) consists of 
most of Washington County, a small part of Kane 
County, a small part of Iron County in the New Harmony 
area, and Zion National Park; the Forest Service lands in 
Pine Valley and the Bull Valley Mountains are not in- 
cluded. The survey area is bordered by the State of Nevada 
on the west and the State of Arizona on the south. 

The survey area covers about 1,076,400 acres, or 1,682 
square miles. About 18,300 acres is used for irrigated 
crops; 15,400 acres, for nonirrigated crops; and the rest, for 
range, recreation, wildlife habitat, and watershed. 

The survey area is drained by the Virgin River and its 
tributaries, Santa Clara Creek, Ash Creek, La Verkin 
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Figure 1.—Location of Washington County Area in Utah. 


Creek, North Creek, Coalpits Wash, Goulds Wash, and the 
Beaver Dam Wash. The nearly level to gently sloping flood 
plains and alluvial fans along these streams are the major 
areas used for irrigated farming. The soils in these areas 
are used for alfalfa, small grain, sugar beet seed, sorghum 
for silage, and milo. 

The major nonirrigated areas are on the Big Plain and 
Smith Mesa and in the New Harmony area. 

The topography ranges from nearly level bottom land to 
very steep mountains and nearly vertical cliffs. Elevation 
ranges from about 2,500 to 8,200 feet. 

St. George is the county seat of Washington County and 
is the largest city in the survey area. Other communities 
in the survey area are Hurricane, Washington, Santa Clara, 
Springdale, Rockville, Virgin, La Verkin, Toquerville, 
Pintura, Veyo, Gunlock, New Harmony, Ivins, Leeds, and 
Central. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds of 
soil are in the Washington County Area, where they are 
located, and how they can be used. The soil scientists went 
into the county knowing they likely would find many soils 
they had already seen and perhaps some they had not. They 
observed the steepness, length, and shape of slopes; the 
size and speed of streams; the kinds of native plants or 
crops; the kinds of rock; and many facts about the soils. 
They dug many holes to expose soil profiles. A profile is 
the sequence of natural layers, or horizons, in a soil; it 
extends from the surface down into the parent material 
that has not been changed much by leaching or by the ac- 
tion of plant roots. 

The soil scientists made comparisons among the pro- 
files they studied, and they compared these profiles 
with those in counties nearby and in places more distant. 
They classified and named the soils according to nation- 
wide, uniform procedures. The soil series and the soil phase 
are the categories of soil classification most used in a local 
survey. 

Soils that have profiles almost alike make up a soil series. 
All the soils of one series have major horizons that are 


' Also contributing to the preparation-of the survey were MARVIN L. 
BARNEY, EARL H. JENSEN, JUNGI SHIOZAKI, and WoopROW NIELSON, 
Soil Conservation Service. 
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similar in thickness, arrangement, and other important 
characteristics. Each soil series is named for a town or 
other geographic feature near the place where a soil of that 
series was first observed and mapped. Kolob and Motoqua, 
for example, are the names of two soil series. All the soils 
in the United States that have the same series name are 
essentially alike in those characteristics that affect their 
behavior in the undisturbed landscape. 

Soils of one series can differ in texture of the surface 
layer and in slope, stoniness, or some other characteristic 
that affects use of the soils by man. On the basis of such 
differences, a soil series is divided into phases. The name 
of a soil phase indicates a feature that affects manage- 
ment. For example, Leeds silty clay loam, 0 to 1 percent 
slopes, is one of several phases within the Leeds series. 

After a guide for classifying and naming the soils had 
been worked out, the soil scientists drew the boundaries of 
the individual soils on aerial photographs. These photo- 
graphs show woodlands, buildings, field borders, trees, and 
other details that help in drawing boundaries accurately. 
The soil map in the back of this publication was prepared 
from the aerial photographs. 

The areas shown on a soil map are called mapping units. 
On most maps detailed enough to be useful in planning 
the management of farms and fields, a mapping unit is 
nearly equivalent to a soil phase. It is not exactly equiva- 
lent, because it is not practical to show on such a map all 
the small, scattered bits of soil of some other kind that 
have been seen within an area that is dominantly of a rec- 
ognized soil phase. 

Some mapping units are made up of soils of different 
series or of different phases within one series. Two such 
kinds of mapping units are shown on the soil map of 
the Washington County Area, soil complexes and soil 
associations. 

A soil complex consists of areas of two or more soils, so 
intermingled or so small in size that they cannot be shown 
separately on the soil map. Each area of a complex contains 
some of each of the two or more dominant soils, and the 
pattern and relative proportions are about the same in all 
areas, The name of a soil complex consists of the names 
of the dominant soils, joined by a hyphen. Dagflat-Motoqua 
complex, 30 to 70 percent slopes, is an example. 

A soil association is made up of adjacent soils that occur 
as areas large enough to be shown individually on the soil 
map but are shown as one unit because the time and effort 
of delineating them separately cannot be justified. There 
is a considerable degree of uniformity in pattern and rela- 
tive extent of the dominant soils, but the soils may differ 
greatly one from another. The name of an association con- 
sists of the names of the dominant soils, joined by a hyphen. 
Kolob-Detra association is an example. 

Also mapped in the survey area are soils that are classi- 
fied at a higher level in the system of soil classification. 
An example is Fluvaquents and Torrifluvents, sandy. These 
soils are classified at the great group level. 

In most areas surveyed there are places where the soil 
material is so rocky, so shallow, or so severely eroded that 
it cannot be classified by soil series. These places are shown 
on the soil map and are described in the survey, but they 
are called land types and are given descriptive names. Rock 
land is a land type in the Washington County Area. 


While a soil survey is in progress, samples of soils are 
taken, as needed, for laboratory analyses and for engin- 
eering tests. Laboratory data from the same kinds of soil 
in other places are assembled. Data on yields of crops under 
defined practices are assembled from farm records and 
from field or plot experiments on the same kinds of soil. 
ae under defined management are estimated for all the 
soils. 

Soil scientists observe how soils behave when used as a 
growing place for native and cultivated plants and as ma- 
terial for structures, foundations for structures, or cover- 
ing for structures. They relate this behavior to properties 
of the soils. For example, they observe that filter fields 
for onsite disposal of sewage fail on a given kind of soil, 
and they relate this failure to slow permeability or to a high 
water table. They see that streets, road pavements, and 
foundations for houses crack on a given kind of soil, and 
they relate this failure to a high shrink-swell potential. 
Thus, they use observation and knowledge of soil prop- 
erties, together with available research data, to predict the 
limitations or suitability of a soil for present and potential 
uses. 

After data have been collected and tested for the key, or 
benchmark, soils in a survey area, the soil scientists set up 
trial groups of soils. They test these groups by further 
study and by consultation with farmers, agronomists, 
engineers, and others. They then adjust the groups accord- 
ing to the results of their study and consultation. Thus, 
the groups that are finally evolved reflect up-to-date 
knowledge of the soils and their behavior under current 
methods of use and management. 


General Soil Map 


The general soil map at the back of this survey shows, in 
color, the soil associations in the Washington County Area. 
A soil association is a landscape that has a distinctive pro- 
portional pattern of soils. It normally consists of one or 
more major soils and is named for the major soils or land 
types. The soils in one association may occur in another, 
but in a different pattern. Other kinds of soil are present 
in each soil association but are not extensive enough to be 
included in the name. 

A map that shows soil associations is useful to people 
who want a general idea of the soils in a county, who want 
to compare different parts of a county, or who want to 
know the location of large tracts that are suitable for a cer- 
tain kind of farming or other land use. Such a map is not 
suitable for planning the management of a farm or field, 
because the soils in any one association ordinarily differ in 
slope, depth, stoniness, drainage, and other characteristics 
that affect management. 

The soil associations in this survey area have been 
grouped into four general kinds of landscapes for broad 
interpretative purposes. Each of the broad groups and the 
soil associations in each group are described in the follow- 
ing pages. The terms for texture used in the title for several 
of the associations apply to the texture of the surface layer. 
For example, in the title of association 1, the words “fine 
sandy loam and silty clay loam” refer to the texture of the 
surface layer. 
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Dominantly Well Drained and Somewhat 
Excessively Drained, Nearly Level to Steep, 
Shallow to Deep Soils; on Alluvial Fans, 
Flood Plains, Mesas, and Mountains 


The soils in this group are on alluvial fans, flood plains, 
mesas, and mountains. Elevation ranges from 2,400 to 
4,200 feet. Average annual precipitation ranges from 6 to 
11 inches, average annual temperature ranges from 57° to 
67° F, and the frost-free period ranges from 190 to 205 
days. The soils are used mainly for irrigated crops, range, 
and wildlife habitat. 

Four of the associations in Washington County Area are 
in this group. They make up about 24 percent of the survey 
area. 


1. Tobler-Harrisburg-Junction association 


Well-drained, nearly level to moderately steep, moderately 
deep and deep fine sandy loams and silty clay loams, on 
alluvial fans, flood plains, and mesas 


This association is in the south-central part of the survey 
area. It is in several areas near St. George, Washington, 
Hurricane, and Warner Valley. Slopes are dominantly 1 to 
5 percent but range to 20 percent. The soils formed mainly 
in alluvium and in residuum weathered from sandstone 
and shale. 

The native vegetation is mainly creosotebush, black- 
brush, Mormon tea, galleta, Indian ricegrass, filaree, and 
cactus. Willows, sedges, wiregrass, and cattails grow in 
some areas along the Virgin River. Elevation is 2,500 to 
3,500 feet. The climate is arid. Average annual precipita- 
tion is 8 to 11 inches, the average annual temperature is 
57° to 67°F, and the frost-free period is 190 to 195 days. 

This association makes up about 7 percent of the survey 
area. It is about 20 percent Tobler soils; 15 percent Harris- 
burg soils; 10 percent each of Junction, Nikey, and 
St. George soils; and 35 percent the minor La Verkin, Leeds, 
Hobog, Isom, Hantz, and Vekol soils; Fluvaquents and 
Torrifluvents, sandy; and Rock land. 

Tobler soils are on alluvial fans and flood plains. They 
are deep soils that commonly are red fine sandy loam to a 
depth of 5 feet or more. In some areas they are stratified 
with loamy fine sand, and in others they have a surface 
layer of silty clay loam. 

Harrisburg soils are on desert mesas. They are moder- 
ately deep soils that consist of yellowish-red fine sandy 
loam underlain by an indurated, carbonate-cemented hard- 
pan between depths of 24 and 40 inches. 

Junction soils are on alluvial fans and flood plains. They 
are deep, red fine sandy loam soils that contain crystals of 
gypsum in horizons below the surface layer. 

This association is used mainly for irrigated crops. The 
chief crops are alfalfa, small grain, milo, sorghum for sil- 
age, pasture, and sugar beet seed. Some areas are used for 
range and urban developments. 


2. Winkel-Rock land association 


Well-drained, gently sloping to steep, shallow gravelly fine 
sandy loams and Rock land; on mesas and mountains 


This association is in the central part of the survey area. 
It is on the eastern side of the Beaver Dam Mountains, west 
of Hurricane, and near St. George. 


The native vegetation is mainly creosotebush, black- 
brush, Mormon tea, galleta, and cactus. Elevation is 2,800 
to 4,000 feet. The climate is arid. Average annual precipi- 
tation is 8 to 11 inches, the average annual temperature is 
57° to 67°F, and the frost-free period is 190 to 195 days. 

This association makes up about 5 percent of the sur- 
vey area. It is about 40 percent Winkel soils, 30 percent 
Rock land, and 30 percent the minor Bermesa, Hobog, and 
Renbac soils. 

Winkel soils formed in material weathered from basalt 
and limestone and mixed with sandy eolian material. They 
are on mesas and lower mountain side slopes. They are 
shallow, well-drained soils that have a surface layer of 
reddish-brown gravelly fine sandy loam. An indurated car- 
bonate-cemented hardpan is at a depth of 11 to 19 inches. 

Rock land consists mainly of outcrops of basalt and 
limestone intermingled with small areas of very shallow 
soils that are underlain by basalt or limestone bedrock. 

This association is used mainly for range and wildlife 
habitat. 


3. Pintura-Toquerville-Dune land association 


Somewhat excessively drained, gently sloping to moder- 
ately steep, shallow to deep loamy fine sands and fine 
sands and Dune land: in valleys and on mountains 


This association is on Sand Mountain, near Ivins, in 
Warner Valley, and in several smaller areas north of Wash- 
ington and northwest of La Verkin. Slopes are dominantly 
1 to 10 percent but range to 20 percent. The soils formed 
in eolian sand deposits. 

The native vegetation is mainly sand sage, creosotebush, 
blackbrush, Indian ricegrass, galleta, and cholla cactus. 
The Dune Jand part is essentially barren. Elevation is 2,600 
to 4,000 feet. The climate is arid. Average annual precipi- 
tation is 8 to 11 inches, the average annual temperature is 
57° to 67°F, and the frost-free period is 190 to 195 days. 

This association makes up about 4 percent of the survey 
area. It is about 60 percent Pintura soils, 10 percent To- 
querville soils, 10 percent Dune land, and 20 percent the 
minor Tobler and Ivins soils and Rock land. 

Pintura soils are on mountain side slopes and in valleys. 
They are deep, somewhat excessively drained, reddish- 
yellow loamy fine sand. 

Toquerville soils are on mountain side slopes. They are 
shallow, somewhat excessively drained, reddish-yellow 
fine sand and are underlain by sandstone at a depth of 
about 8 to 20 inches. . 

Dune land is actively shifting sand dunes intermingled 
throughout the association. 

This association is used mainly for range and as wild- 
life habitat for small desert animals. 


4. Caveassociation 


Well-drained, gently sloping to steep, shallow gravelly 
sandy loams, on alluvial fans 


This association is in the western part of the survey 
area along both sides of the Beaver Dam Wash. Slopes are 
mainly 7 to 15 percent but range from 2 to 30 percent. The 
soils formed in alluvium washed from mixed sedimentary 
and igneous rocks. 

The native vegetation is mainly creosotebush, black- 
brush, bursage, Mormon tea, desert almond, galleta, cheat- 
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grass, cactus, and Joshua-tree. Elevation is 2,400 to 4,200 
feet. The climate is arid. Average annual precipitation is 
6 to 10 inches, the average annual temperature is 57° to 
67°F, and the frost-free period is 190 to 205 days. 

This association makes up about 8 percent of the sur- 
vey area. It is about 95 percent Cave soils and 5 percent 
Riverwash and Rough broken land. 

Cave soils are on old coalescing alluvial fans. They are 
shallow, well-drained, brown gravelly sandy loam that is 8 
to 20 inches deep over an indurated, carbonate-cemented 
hardpan. 

This association is used for range and wildlife habitat. 


Dominantly Rock outerop, Rock land, and 
Badland and Well Drained or Somewhat 
Excessively Drained, Gently Sloping to Very 
Steep, Shallow and Moderately Deep Soils; in 
Desert Basins and on Uplands 


The soils of this group are in desert basins and on up- 
lands. Elevation ranges from 2,600 to 7,000 feet. The av- 
erage annual precipitation ranges from 8 to 14 inches, 
average annual temperature ranges from 52° to 59°F, and 
the frost-free period ranges from 160 to 195 days. These 
soils are used mainly for esthetic purposes, range, and 
wildlife habitat. 

Four of the associations in Washington County Area are 
in this group. They make up about 40 percent of the sur- 
vey area. 


5. Badland-Ereded land association 


Rolling to very steep Badland and Eroded land; in desert 
basins and on uplands 


This association is mostly west and south of St. George 
and north and south of Virgin. It is also in smaller areas 
in the upper Pahcoon area and east of Washington. It con- 
sists of rolling, dissected, eroded areas of exposed shale 
and siltstone. Slopes range from 5 to 70 percent. 

The native vegetation is very sparse. It is a mixture of 
creosotebush, desert almond, cholla cactus, pricklypear, 
and annual grasses. Elevation is 2,600 to 5,000 feet. The 
climate is arid. Average annual precipitation is 8 to 11 
inches, and the frost-free period is 170 to 195 days. Most 
of the precipitation runs off, carrying large amounts of 
sediment. 

This association makes up about 11 percent of the survey 
area. It is about 70 percent Badland, 15 percent Eroded 
land, and 15 percent the minor Junction, Schmutz, and 
Shalet soils and Stony colluvial land. 

Badland is nearly bare, is rolling to very steep, and con- 
sists of varicolored beds of eroded shale and layers of gyp- 
sum. Some areas of Badland are capped with sandstone or 
conglomerate. Erosion is active, and runoff is very rapid. 

Eroded land is rolling. It consists of stratified shale beds 
that contain gypsum. Erosion is active. 

This association is used only by artists, photographers, 
and tourists vacationing in the survey area. 


6. Bond-Rock land association 


Well-drained, gently sloping to strongly sloping, shallow 
sandy loams and Rock land; on mesas 


The association is mostly on Little Creek Mountain 
and Gooseberry Mesa. Smaller areas are on Smith Mesa 
and north of Rockville. Slopes range from 1 to 10 percent. 

The native vegetation is galleta, Indian ricegrass, bit- 
terbrush, big sagebrush, Utah juniper, and pinyon pine. 
Elevation is 4,500 to 6,000 feet. The climate is semiarid. 
Average annual precipitation is 12 to 14 inches, the average 
annual temperature is 56° to 59°F, and the frost-free period 
is 160 to 170 days. 

This association makes up about 3 percent of the survey 
area. It is about 80 percent Bond soils, 10 percent Rock 
land, and 10 percent the minor Clovis and Redbank soils, 
Rock outcrop, and Cinder land. 

Bond soils are on mesas. They formed in material wea- 
thered from conglomerate and sandstone. They have a sur- 
face layer of reddish-brown sandy loam and a subsoil of 
reddish-brown or yellowish-red gravelly sandy clay loam. 
Conglomerate bedrock is at a depth of 10 to 20 inches. 

Rock land is on ridges and strongly sloping breaks on 
the edges of the association. 

This association is used for range and wildlife habitat. 
Mule deer and many smaller animals inhabit areas of this 
association, particularly during winter. 


7. Rock land-Mathis association 


Somewhat excessively drained, steep and very steep Rock 
land and moderately deep very stony loamy fine sands; on 
uplands 


This association is mostly in an area near Rockville and 
Springdale. A smaller part is in the breaks south and east 
of Smith Mesa. Slopes are 20 to 70 percent. 

The native vegetation is mostly galleta, black grama, 
Indian ricegrass, big sagebrush, bitterbrush, Utah juniper, 
and pinyon pine. Elevation is 4,000 to 5,500 feet. The eli- 
mate is semiarid. Average annual precipitation is 12 to 14 
inches, the average annual temperature is 52° to 56°F, and 
the frost-free period is 165 to 170 days. 

This association makes up about 5 percent of the survey 
area. It is about 60 percent Rock land, 30 percent Mathis 
soils, and 10 percent mostly the minor Tacan soils, Stony 
colluvial land, Rock outcrop, and Eroded land. 

Rock land consists of areas of Rock outcrop and stony 
and bouldery, very shallow soils that have slopes of dom- 
inantly 30 to 70 percent. Some nearly vertical sandstone 
cliffs occur in this association. 

Mathis soils are on mountain side slopes. They formed 
in material weathered from sandstone. They have a sur- 
face layer of reddish-brown very stony loamy fine sand 
and underlying material of light reddish-brown very grav- 
elly loamy sand and pink very gravelly fine sand. Bedrock 
is at a depth of 20 to 40 inches. 

This association is used mainly for wildlife habitat and 
to a limited extent for range. 


8. Rock outcrop-Rock land association 


Gently sloping to very steep bare bedrock, and very shal- 
low soils over bedrock; in desert basins and on uplands 


This association is mostly northwest, southwest, and 
north of St. George; in the southeastern part of the survey 
area; and in the area of Zion National Park. Slopes range 
from 2 percent to nearly vertical cliffs. 

This association is mainly barren. Elevation is 2,600 to 
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7,000 feet. 

This association makes up 21 percent of the survey area. 
It is about 60 percent Rock outcrop, 35 percent Rock land, 
and 5 percent Cinder land and Lava flows. 

Rock outcrop consists of areas of exposed bedrock, mainly 
sandstone, limestone, conglomerate, and basalt. 

Rock land is 60 to 80 percent Rock outcrop and 20 to 40 
percent very shallow soils that are underlain by bedrock at 
a depth of 1 inch to 8 inches. 

This association is used mainly for esthetic purposes. 
It is of interest to tourists, artists, and photographers. 


Dominantly Well Drained to Excessively 
Drained, Nearly Level to Steep, Shallow to 
Deep Soils; on Alluvial Fans, Mesas, Plateaus, 
and Valley Bottoms 


The soils in this group are on alluvial fans, mesas, and 
plateaus and on valley bottoms. Elevation ranges from 
3,300 to 6,300 feet. Average annual precipitation ranges 
from 10 to 15 inches, average annual temperature ranges 
from 45° to 59°F, and the frost-free period ranges from 120 
to 170 days. The soils are used mainly for wildlife habitat, 
recreation, nonirrigated crops, and range. 

Three of the associations in Washington County Area 
are in this group. They make up about 19 percent of the 
survey area. 


9. Naplene-Redbank-Schmutz association 


Well-drained, nearly level to sloping, deep silt loams, fine 
sandy loams, or loams; on alluvial fans, flood plains, and 
stream terraces 


This association is mostly on the Big Plain. Smaller 
areas are near Virgin and Rockville, on Smith Mesa, east 
of New Harmony, near Central, and in Diamond Valley. 
Slopes are dominantly 0 to 6 percent. Most of the soils 
pee in alluvium washed from sedimentary and igneous 
rocks. 

The native vegetation is mostly galleta, Indian ricegrass, 
squirreltail, sand dropseed, big sagebrush, globemallow, 
and scattered Utah juniper and pinyon pine. Elevation is 
3,300 to 5,500 feet. The climate is semiarid or dry subhu- 
mid. Average annual precipitation is 10 to 15 inches, the 
average annual temperature is 45° to 59°F, and the frost- 
free period is 140 to 170 days. 

This association makes up about 8 percent of the survey 
area. It is about 15 percent Naplene soils; 15 percent Red- 
bank soils; 10 percent each of Schmutz soils and Palma 
soils; 5 percent each of the minor Clovis, Spenlo, Lavate, 
and Caval soils; and 30 percent the minor Ildefonso and 
Springerville soils, Eroded land, Badland, and Stony col- 
luvial land. 

Naplene soils are on alluvial fans and stream terraces. 
They are deep, well-drained, dominantly brown and red- 
dish-brown silt loams. 

Redbank soils are on alluvial fans and flood plains, dom- 
inantly on the Big Plain. They are deep, well-drained soils 
that have a surface layer of yellowish-red fine sandy loam 
and underlying material of red or yellowish-red fine sandy 
loam and yellowish-red loam. 

Schmutz soils are on alluvial fans and in valley bottoms 
of the uplands, mainly on the Big Plain. They are deep, 


well-drained loams that have a high amount of gypsum. 

This association is used for range, wildlife habitat, rec- 
reation, and nonirrigated crops. The main crop is wheat, 
and it is commonly grown in a crop-fallow rotation. Mule 
deer winter on the soils in this association. 


10. Mespun-Rock land association 


Excessively drained, nearly level to strongly sloping, deep 
fine sands and Rock land; on alluvial fans, in mountain 
valleys, and on plateaus 


This association is in areas north of Leeds, east of Zion 
National Park, and near Shivwits and Gunlock. Slopes 
range from 0 to 10 percent, and in places the topography is 
slightly hummocky. The soils formed in eolian sand. 

The native vegetation is sand sage, Mormon tea, snake- 
weed, desert marigold, Indian ricegrass, black grama, gal- 
leta, Utah juniper, and pinyon pine. Elevation is 3,500 to 
6,240 feet. The climate is semiarid and dry subhumid. Av- 
erage annual precipitation is 11 to 15 inches, the average 
annual temperature is 54° to 59°F, and the frost-free period 
is 120 to 170 days. 

This association makes up about 2 percent of the sur- 
vey area. It is about 60 percent Mespun soils, 15 percent 
Rock land, and 25 percent mostly the minor Caval and Red- 
bank soils and Rock outcrop. 

Mespun soils are on alluvial fans, in mountain valleys, 
and on plateaus. They are deep, excessively drained, red- 
dish-yellow fine sand. 

Rock land consists of areas of Rock outcrop and very shal- 
low, sandy soils that are underlain by sandstone bedrock. 

This association is used for wildlife habitat, recreation, 
and range. 


41. Curhollow-Pastura-Magotsu association 


Well-drained, gently sloping to steep, shallow gravelly 
fine sandy loams, gravelly loams, and very cobbly loams; 
on mesas, alluvial fans, and mountains 


This association is mostly in the area of Veyo and Cen- 
tral. Other parts are along the east slopes of the West 
Mountains and in a narrow band above the Hurricane fault 
east of Hurricane. Slopes are dominantly 2 to 30 percent. 
The soils formed mainly in residuum or alluvium derived 
from basalt and a mixture of sedimentary and igneous 
rocks. Most of the soils have an indurated carbonate- 
cemented hardpan at a depth of 10 to 20 inches. 

The native vegetation is dominantly big sagebrush, black- 
brush, cliffrose, Indian ricegrass, galleta, and scattered 
Utah juniper and pinyon pine. Elevation is 3,500 to 6,300 
feet. The climate is semiarid or arid. Average annual pre- 
cipitation is 10 to 18 inches, the average annual tempera- 
ture is 46° to 59°F, and the frost-free period is 155 to 170 
days. 

This association makes up 9 percent of the survey area. 
It is about 20 percent Curhollow soils; 20 percent Pastura 
soils; 15 percent Magotsu soils; 5 percent each of the minor 
Veyo, Yaki, Shalet, and Zukan soils; and 25 percent the 
minor Clovis and Esplin soils, Eroded land, Gullied land, 
Cinder land, Rock land, and Rock outerop. 

Curhollow soils are on old alluvial fans and mountain 
side slopes. They are shallow, well-drained soils. These 
soils have a surface layer of brown gravelly fine sandy 
loam and underlying material of light-brown gravelly loam 
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or very gravelly fine sandy loam. A carbonate-cemented 
hardpan is at a depth of 10 to 20 inches. 

Pastura soils are on basalt flow mesas. They are shal- 
low, well-drained, brown gravelly loams that have an in- 
durated, carbonate-cemented hardpan at a depth of 10 to 
20 inches. 

Magotsu soils are on basalt flow mesas. They are shal- 
low, well-drained soils that have a surface layer of dark- 
brown very cobbly loam and a subsoil of dominantly clay. 
An indurated, carbonate-cemented hardpan is at a depth 
of 10 to 20 inches. 

This association is used mainly for range and wildlife 
habitat. Some small areas are used for crops. 


Dominantly Well Drained or Somewhat 
Excessively Drained, Nearly Level to Very 
Steep, Shallow to Deep Soils; on Mountains 
and Fans 


The soils in this group are on mountains and fans. Ele- 
vation ranges from 3,700 to 8,000 feet. Average annual 
precipitation ranges from 12 to 18 inches, average annual 
temperature ranges from 42° to 56°F, and the frost-free 
period ranges from 70 to 170 days. These soils are used 
mainly for range, recreation, and wildlife habitat. 

Four of the associations in Washington County Area 
are in this group. They make up about 17 percent of the 
survey area. 


12. Motoqua-Quazo-Dagflat association 


Well-drained, very steep, shallow and moderately deep 
very gravelly sandy loams, very cobbly coarse sandy loams, 
and very cobbly or very gravelly sandy loams; on moun- 
tains 


This association is mainly in the northwestern corner of 
the survey area. Smaller areas are on West Mountain and 
north of New Harmony. Slopes are dominantly 30 to 50 
percent but range from 30 to 70 percent. The soils formed 
mainly in material weathered from acid igneous rocks. 

The native vegetation is tall native bluegrass, Indian 
ricegrass, big sagebrush, serviceberry, bitterbrush, live 
oak, Utah juniper, and pinyon pine. Elevation is 3,700 to 
6,700 feet. The climate is semiarid and dry subhumid. Av- 
erage annual precipitation is 12 to 15 inches, the average 
annual temperature is 45° to 56°F, and the frost-free period 
is 120 to 170 days. 

This association makes up about 6 percent of the survey 
area. It is about 40 percent Motoqua soils, 25 percent Quazo 
soils, 15 percent Dagflat soils, and 20 percent mostly the 
minor Mokiak and Nehar soils, Rock land, and Rock 
outcrop. 

Motoqua soils are mainly on north- and east-facing 
mountain side slopes. They are shallow, well-drained soils 
that have a surface layer of dark-brown very gravelly or 
very cobbly sandy loam and a subsoil of dark-brown grav- 
elly loam and brown or dark-brown very gravelly sandy 
clay loam. Bedrock is at a depth of 8 to 20 inches. 

Quazo soils are on south- and west-facing mountain side 
slopes. They are shallow, well-drained soils that have a 
surface layer of brown very gravelly sandy loam and a sub- 
soil of brown or reddish-brown gravelly sandy clay loam. 


Bedrock is at a depth of 11 to 20 inches. 

Dagflat soils are on north- and east-facing, steep moun- 
tain side slopes. They are moderately deep, well-drained 
soils that have a surface layer of dark reddish-gray very 
cobbly coarse sandy loam and a subsoil of reddish-brown 
coarse sandy clay loam or coarse sandy loam. Bedrock is at 
a depth of 21 to 40 inches. 

This association is used for range and wildlife habitat. 


13. 


Well drained and somewhat excessively drained, steep and 
very steep, shallow very gravelly loams and Rock outcrop; 
on mountains 


Welring-Tortugas-Rock outcrop association 


This association is in the western part of the survey area, 
in two areas on West Mountain. Slopes are dominantly 20 
to 50 percent but range from 20 to 70 percent. The Welring 
and Tortugas soils formed in material weathered from 
limestone. 

The native vegetation is dominantly tall native blue- 
grass, Indian ricegrass, galleta, three-awn, big sagebrush, 
Utah juniper, and pinyon pine. Elevation is 4,600 to 6,900 
feet. Average annual precipitation is about 14 inches, the 
average annual temperature is 47° to 56°F, and the frost- 
free period is 120 to 160 days. 

This association makes up about 3 percent of the survey 
area. It is about 35 percent Welring soils, 25 percent Tortu- 
gas soils, 25 percent Rock outcrop, and 15 percent mostly 
the minor Chilton and Motoqua soils and Rock land. 

Welring soils are on mountain side slopes. They are shal- 
low, well-drained, brown very gravelly loams that are 
underlain by limestone bedrock at a depth of 10 to 20 
inches. 

Tortugas soils are on mountain side slopes. They are 
shallow, somewhat excessively drained, brown very grav- 
elly loams that are underlain at a depth of 10 to 20 inches 
by limestone bedrock. 

Rock outcrop consists mainly of areas of nearly bare ex- 
posures of limestone rock. 

This association is used for wildlife habitat and range. 


14, 


Well-drained, gently sloping to very steep, deep very cob- 
bly clay loams and very stony sandy loams; on mountains, 
hills, and alluvial fans 


Collbran-Tacan-Nehar association 


This association is mainly in the areas near New Har- 
mony and Pinto. Smaller areas are west of Gunlock, on the 
upper part of Grapevine Wash, and near Veyo. Slopes are 
dominantly 2 to 30 percent but range from 2 to 70 percent. 
The soils formed mainly in alluvium and colluvium derived 
from a mixture of igneous and sedimentary rock. 

The native vegetation is Indian ricegrass, mountain 
brome, bitterbrush, big sagebrush, live oak, blackbrush, 
Utah juniper, and pinyon pine. Elevation is 4,200 to 6,300 
feet. The climate is semiarid and dry subhumid. Average 
annual precipitation is 18 to 15 inches, the average annual 
temperature is 45° to 48° F, and the frost-free period is 120 
to 160 days. 

This association makes up about 4 percent of the survey 
area. It is about 20 percent Collbran soils; 15 percent Tacan 
soils; 15 percent Nehar soils; 10 percent each of the minor 
Tobish soils, Stony colluvial land, and Rock outcrop; and 20 
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percent mostly the minor Chilton, Magotsu, Motoqua, 
Menefee, and Quazo soils and Rock land. 

Collbran soils are on mountain side slopes. They are 
deep, well-drained soils that have a surface layer of brown 
very cobbly clay loam and a subsoil of dark-brown or red- 
dish-brown clay or clay loam. 

Tacan soils are on mountain side slopes. They are deep, 
well-drained soils that have a surface layer of reddish- 
brown very stony sandy loam and a subsoil of red very 
gravelly fine sandy clay loam. 

Nehar soils are on alluvial fans and rolling hills. They 
are deep, well-drained soils that have a surface layer of 
brown very stony sandy loam and a subsoil of reddish- 
brown stony clay, yellowish-red stony sandy clay, and yel- 
lowish-red very stony sandy clay loam. 

This association is used for range, recreation, and wild- 
life habitat. 


15. Paunsaugunt-K olob-Dalcan association 


Somewhat excessively drained and weil drained, nearly 
level to very steep, shallow to deep gravelly silt loams, fine 
sandy loams, and cobbly loams; on mountains 


This association is mainly in the mountain area of Zion 
National Park. Smaller areas are on Kanarra Mountain 
and West Mountain. Slopes are dominantly 5 to 30 percent 
but range from 0 to 60 percent. The Paunsaugunt, Kolob, 
and Detra soils formed in material weathered dominantly 
from limestone. The Dalcan soils formed in material 
weathered from basalt. 

The native vegetation is dominantly bromegrass, Ken- 
tucky bluegrass, slender wheatgrass, Gambel oak, big 
sagebrush, serviceberry, squawapple, snowberry, pinyon 
pine, juniper, and ponderosa pine. Elevation is 6,000 to 
8,000 feet. The climate is moist subhumid or dry subhumid. 
Average annual precipitation is 16 to 18 inches, the average 
annual temperature is 42° to 50° F, and the frost-free 
period is 70 to 120 days. 

This association makes up about 4 percent of the survey 
area. It is about 25 percent Paunsaugunt soils, 20 percent 
Kolob soils, 10 percent each of Dalean soils and Detra soils, 
and 35 percent the minor Kinesava and Hogg soils, Kolob 
variant soils, Paunsaugunt variant soils, and Rock outcrop. 

Paunsaugunt soils are on mountain side slopes. They are 
shallow, somewhat excessively drained soils. The surface 
layer is dark grayish-brown gravelly silt loam, and the 
subsurface layer is dark grayish-brown very gravelly loam. 
Limestone bedrock is at a depth of 10 to 19 inches. 

Kolob soils are on mesa tops and on mountain side 
slopes. They are deep, well-drained soils that have a sur- 
face layer of dark-brown fine sandy loam and a subsoil of 
dark-brown and reddish-brown clay loam and gravelly 
and very gravelly clay loam. Bedrock is at a depth of 40 to 
60 inches. 

Dalean soils are on lava flows on mountain foot slopes. 
They are moderately deep, well-drained soils that have a 
surface layer of dark-brown cobbly loam and a subsoil of 
dark-brown cobbly silty clay loam and very cobbly clay 
loam and brown very cobbly clay. Basalt bedrock at is a 
depth of 21 to 34 inches. 

This association is used for range, wildlife habitat, and 
recreation. 


Descriptions of the Soils 


This section describes the soil series and mapping units 
in the Washington County Area. Each soil series is de- 
scribed in considerable detail and then, briefly, each map- 
ping unit in that series. Unless specifically mentioned 
otherwise, it is to be assumed that what is stated about the 
soil series holds true for the mapping units in that series. 
Thus, to get full information about any one mapping unit, 
it is necessary to read both the description of the mapping 
unit and the description of the soil series to which it 
belongs. 

An important part of the description of each soil series 
is the soil profile, that is, the sequence of layers from the 
surface downward to rock or other underlying material. 
Each series contains two descriptions of this profile. The 
first is brief and in terms familiar to the layman. The 
second, detailed and in technical terms, is for scientists, 
engineers, and others who need to make thorough and pre- 
cise studies of the soils. Unless otherwise stated, the colors 
given in the descriptions are those of a dry soil. The profile 
described in the series is representative of mapping units 
in that series. If the profile of a given mapping unit differs 
from the one described for the series, the differences are 
stated in describing the mapping unit, or they are differ- 
ences that are apparent in the name of the mapping unit. 

As mentioned in the section “How This Survey Was 
Made,” not all mapping units are in a soil series. Badland, 
for example, does not belong to a soil series, but neverthe- 
less, is listed in alphabetic order along with the soil series. 

Following the name of each mapping unit is a symbol in 
parentheses. This symbol identifies the mapping unit on 
the detailed soil map. Listed at the end of each description 
of a mapping unit are the capability unit symbol and the 
names of the range site and wildlife suitability group to 
which the mapping unit has been assigned. The pages for 
the descriptions of each capability unit and range site to 
which each soil has been assigned can be found by referring 
to the “Guide to Mapping Units” at the back of this survey. 

The approximate acreage and proportionate extent of 
each mapping unit are shown in table 1. Many of the terms 
used in describing soils can be found in the Glossary at the 
end of the survey, and more detailed information about the 
terminology and methods of soil mapping can be obtained 
from the Soil Survey Manual (12).? 


Badland 


Badland (BA} consists of nearly barren, multicolored 
beds of actively eroding shale, shale interbedded with sand- 
stone, and shale interbedded with layers of gypsum. The 
landscape is rolling and severely dissected, and channels of 
intermittent streams form a branching pattern. 

Included with this land type in mapping are small areas 
of shallow soils in drainageways. 

Runoff is very rapid. The sediment potential is high dur- 
ing intense thunderstorms in summer. 

Badland supports only a sparse stand of vegetation. It is 
used mainly for esthetic purposes. Capability unit VIIs-3, 
nonirrigated; wildlife suitability group 4444; range site not 
assigned. 


2 Italie numbers in parentheses refer to Literature Cited, p. 185. 
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TABLE 1.—Approximate acreage and proportionate extent of soils 


Percent 


Bad land 202 c a. cast oceans eek ewes 43,600 4.0 
Badland, very steep --.------------_-_--_-____ 46,800 4.4 
Bermesa fine sandy loam, 1 to 10 percent 

BODO Bored wend et arte age Ree alent 8,445 0.3 
Bari eanc Rock land association a 675 Al 
Bond sandy loam, 1 to 10 percent slopes ------__ 35,840 3.3 
Caval fine sandy loam, 2 to 10 percent slopes ___ 4,025 4 
Cave gravelly sandy loam, 7 to 30 percent 

SIO PES st sek OT A ae 22,010 2.0 
Cave gravelly sandy loam, low rainfall, 2 to 7 

percent slopes ___..-----_----------------_- 63,700 5.9 
Chilton gravelly loam, 5 to 30 percent slopes -__ 2,950 3 
Cinder land _.._--.----------------------- 3,600 so 
Clovis fine sandy loam, 1 to 5 percent slopes —__ 5,510 5 
Clovis-Pastura complex, 1 to 10 percent slopes _ 1,550 Jd 
Collbran very cobbly clay loam, 2 to 30 percent 

SIODES 22.2 Soo ane aces eeeecetes 8,900 8 
Ourhallew gravelly fine sandy loam, 2 to 10 

percent slopes ~-----.-_-__-.------------- 10,380 1.0 
Curhollow-Rock outcrop complex, 10 to 30 per- 

cent slopes; 2-252 s25 Jose ee feo ce Se 9 
Dagflat-Motoqua complex, 30 to 70 percent a5 

SlOpeS s22s-2 ses ose ceee leon S cocoa F 
Dalean cobbly loam, 0 to 15 percent slopes _____ A 
Detra-Kolob complex, 20 to 50 percent slopes ___ 2 
Draper loam, 2 to 5 percent slopes ------_--_-__ (4) 
Dune land _-__-_-------------_--- ou i) 
Eroded land-Shalet complex ~-------. te. 19 
Eroded land-Shalet complex, warm ~~~ az 13 
Fluvaquents and Torrifluvents, sandy -. a 6 
Gullied land -_-------------------__ ee 6 
Hantz silty clay loam _-__-_-------__----------- l 
Harrisburg fine sandy loam, 1 to 5 percent 

slopes 9 
Harrisburg-Rock land association ~ e 
Hobog-Rock land association --------------__- 5 
Isom cobbly sandy loam, 3 to 30 percent slopes - a 
Ivins loamy finesand -----------------------. Jl 
Ivins loamy fine sand, hummocky ~------------ (OM 
Junction fine sandy loam, 1 to 2 percent slopes _ 3 
Junction fine sandy loam, 2 to 5 percent slopes — 4° 


Kinesava fine sandy loam, 15 to 25 percent 
SIODOS ooo tec ee wen ee te oe ee! 
Kinesava-Detra fine sandy loams, 2 to 15 per- 
cent slopes 
Kinesava complex, 2 to 30 percent slopes - 
Kolob-Detra association 
Kolob-Hogg complex, 2 to 8 percent slopes 
Kolob-Paunsaugunt complex, 20 to 60 percent 
SlOPCS: seo ees 
Lava flows 
Lavate sandy loam 
LaVerkin fine sandy loam, 1 to 2 percent slopes — 
LaVerkin fine sandy loam, 2 to 5 percent slopes - 
LaVerkin silty clay loam, ito2 percent slopes __ 
Leeds silty clay loam, 0 to 1 percent slopes 
Leeds silty clay loam, 1 to 2 percent slopes -__-- 
Leeds silty clay loam, 5 to 10 percent slopes --_- 
ela complex, 2 to 20 percent 
slopes 
Mathis-Rock outcrop complex, 20 to 50 percent 
glopésc2. 2 ee eh Eee 
Menefee-Rock outcrop complex, 25 to 60 per- 
cent slopes 
Mespun fine sand, 0 to 10 percent slopes 
Motoqua-Mokiak very cobbly sandy loams, 30 
to 70 percent slopes 
Motoqua-Rock outcrop complex, 30 to 70 per- 
cent slopes 


a 
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10,880 
9,150 
7,295 


' Less than 0.05 percent. 


Naplene silt loam, 2 to 6 percent slopes 
Nehar very stony sandy loam, 3 to 30 percent 
BIQDOS i ose on ce eee ly 
Nehar-Ildefonso complex, 3 to 30 percent 
BIGDOG sn eens Guana casoeeeoees 
Nikey sandy loam, 1 to 3 percent slopes — & 
Nikey sandy loam, 3 to 15 percent slopes --_____ 
Nikey very stony ‘sandy loam, 2 to 15 percent 
SIDES poten aids wats auch amare anders aha ules 
Nikey-Isom complex, 3 to 30 percent slopes _-__ 
Palma loamy fine sand, 1 to 5 percent slopes ___ 
Palma fine sandy loam, 1 to 5 percent slopes --_ 
Pastura loam, 2 to 5 percent slopes 
Pastura-Esplin complex, 0 to 10 percent slopes — 
Paunsaugunt gravelly silt loam, 30 to 50 per- 
cent slopes 
Paunsaugunt-Kolob association --_--_-_---_-___ 
Paunsaugunt-Rock outcrop complex, 2 to 30 
percent slopes 
Pintura loamy fine sand, 1 to 5 percent slopes __ 
Pintura loamy fine sand, hummocky, 1 to 10 
percent slopes 
Pintura-Toquerville complex, 1 to 20 percent 
SIO BOS a actcchen eels oc ace ec 
Quazo-Motoqua very gravelly sandy loams, 30 
to 70 percent slopes 
Redbank fine sandy loam, 1 to 5 percent slopes _— 
Redbank silty clay loam, 0 to 2 percent slopes __ 
Renbac-Rock land association -----------_--___ 
Riverwash 
Rock land 
Rock land, stony 
Rock land-Hobog association 
Rock outerop 
Rough broken land __ 
St. George silt loam 
St. George silt loam, strongly saline __ 
St. George silty clay loam 
St. George silty clay loam, moderately saline ___ 
St. George silty clay loam, shallow water table_ 
Schmutz loam 
Spenlo very fine sandy loam, 2 to 10 percent 
PONE cog ar tien Ana mt niin este 
Springerville clay, 0 to 5 percent slopes -. 
Stony colluvial land 
eee ey stony sandy loam, 30 to 70 p 


opes 

Tobler fine sandy loam 
Tobler silty clay loam 
Tortugas-Rock land association 
Vekol sandy loam, 0 to 2 percent slopes ___ 
Vekol sandy loam, 2 to 10 percent slopes 
Veyo-Curhollow complex, 3 to 10 percent 

SlO PQS. 2a 
Veyo-Pastura complex, 1 to 10 percent slopes 
Welring-Tortugas very gravelly loams, 20 to 

70 percent slopes __-_-------------_--------- 
wspe gravelly fine sandy loam, 1 to 8 percent 

slopes - sense eens ns 


slop 
Yakiw oe cobbly loam, 3 to 35 percent slopes ___ 
Yaki-Zukan complex, 1 to 35 percent slopes ____ 
Total 


5,090 


1,076,400 


Percent 


1.2 


ee 


mo 


_ 
Sead Ain i athe ees wale Saleen . ere rae ‘5 PaaS 
WHEARMNWAHARHOA’ & © wh NO SCNHwAWH Who 
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Badland, Very Steep 


Badland, very steep (BB). consists of very steep escarp- 
ments and desert hills of barren, multicolored layers of 
shale that are generally capped with sandstone or conglom- 
erate. 

Erosion is active, and the sediment potential is very high 
during intense thunderstorms. 

Badland, very steep, is used mainly by artists, photog- 
raphers, and tourists vacationing in the survey area. Capa- 
bility unit VIIIs-3, nonirrigated; wildlife suitability group 
4444; range site not assigned. 


Bermesa Series 


The Bermesa series consists of well-drained soils. These 
soils formed in residuum weathered from basalt overlain 
by wind-blown deposits derived from sandstone and shale. 
Slopes range from 1 to 10 percent. Elevation is 2,600 to 
3,400 feet. The native vegetation is desert shrubs, forbs, 
and grasses. Average annual precipitation is 8 to 11 inches, 
average annual air temperature is 57° to 67° F, and the 
frost-free period is 190 to 195 days. Bermesa soils are most 
commonly associated with Harrisburg, Junction, Tobler, 
and Winkel soils. 

In a representative profile the surface layer is reddish- 
brown fine sandy loam about 3 inches thick. The next layer 
is reddish-brown fine sandy loam about 11 inches thick. 
The upper part of the subsoil is yellowish-red very gravelly 
sandy clay loam about 7 inches thick. The lower part of the 
subsoil is light reddish-brown very cobbly sandy clay loam 
about 5 inches thick that is underlain by a carbonate- 
cemented hardpan about 2 inches thick. Basalt bedrock is 
at a depth of about 28 inches. 

Permeability is moderate above the hardpan. The hard- 
pan stops water penetration. Available water capacity, 
above the hardpan, is 2.5 to 4.0 inches. The water supplying 
capacity is about 4 to 6 inches. Roots penetrate to a depth 
of 21 to 40 inches. 

Bermesa soils are used for range and wildlife habitat. 

Representative profile of Bermesa fine sandy loam, 1 to 
10 percent slopes, in an area of range about 3 miles west of 
Hurricane, about 700 feet north and 50 feet east of the 
southwest corner of sec. 31, T. 41S., R. 13 W.: 

A1—0 to 3 inches, reddish-brown (5YR 5/4) fine sandy loam, reddish 
brown (5YR 4/4) when moist; weak, medium, platy structure 
that parts to weak, fine, granular; soft, very friable, slightly 
sticky and nonplastic; few fine and very fine roots; slightly cal- 
careous, lime is disseminated; moderately alkaline; abrupt, 
smooth boundary. 

C1—8 to 14 inches, reddish-brown (5YR 5/4) fine sandy loam, reddish 
brown (5YR 4/4) when moist; massive; soft, very friable, slightly 
sticky and nonplastic; few fine and very fine roots; slightly cal- 
careous, lime is disseminated; strongly alkaline; clear, irregular 
boundary. 

B21tb—14 to 21 inches, yellowish-red (5YR 5/6) very gravelly sandy 
clay loam, yellowish red (SYR 4/6) when moist; moderate, 
medium, subangular blocky structure; slightly hard, firm, 
slightly sticky and plastic; few fine and very fine roots; few very 
fine and fine pores; common thin clay films as bridges between 
sand grains; 50 percent gravel and 10 percent cobbles; moder- 
ately calcareous, lime is disseminated; strongly alkaline; clear, 
irregular boundary. 

B22tcab—21 to 26 inches, light reddish-brown (5YR 6/4) very cobbly 
sandy clay loam, yellowish red (5YR 5/6) when moist; weak, 
medium, subangular blocky structure; slightly hard, friable, 
slightly sticky and plastic; few fine and very fine roots; few fine 
and very fine, discontinuous pores; few thin clay films as bridges 


between sand grains; 70 percent angular gravel and cobbles; 
strongly calcareous, ne is disseminated; strongly alkaline; 
abrupt, wavy boundar: 
Ba ees to 28 nehes atk (SYR 8/8) indurated lime-cemented 
ar 
R—28 inches: basalt bedrock. 


Depth to the hardpan ranges from 21 to 40 inches. The average an- 
nual soil temperature at a depth of 20 inches is 59° to 67° F. The pro- 
file is moderately alkaline or strongly alkaline. 

The Al horizon has value of 5 or 6 when dry and chroma of 4 to 7. It 
ranges from fine sandy loam to loamy fine sand that is 0 to 20 percent 
gravel. It ranges from 1 inch to 4 inches in thickness. 

The C1 horizon is similar to the Al horizon in color and texture, 
and it ranges from 5 to 21 inches in thickness. 

The B2tb horizon has value of 4 to 6 when dry and chroma of 4 to 8. 
It is very gravelly sandy clay loam, very cobbly sandy clay loam, very 
cobbly loam, or very gravelly clay loam that is 35 to 60 percent cob- 
bles and gravel. 

The C2camb horizon ranges from 2 to 6 inches in thickness. 


Bermesa fine sandy loam, 1 to 10 percent slopes 
(BED).—This soil is on large, irregularly shaped desert 
slopes of old basalt flow areas. It has the profile described 
as representative of the series. Runoff is slow, and the haz- 
ard of erosion is moderate. Roots penetrate as far down as 
the hardpan. 

Included with this soil in mapping are small areas of 
Winkel gravelly fine sandy loam, 1 to 8 percent slopes, and 
Bermesa loamy fine sand that has slopes of 1 to 10 percent. 
Also included are small areas, along drainageways in the 
area of Berry Springs, of LaVerkin fine sandy loam, 2 to 5 
percent slopes, and about 1 percent areas of Rock land. 

This Bermesa soil is used for range and wildlife habitat. 
The native vegetation is creosotebush, blackbrush, galleta, 
Indian ricegrass, and cholla cactus. Capability unit VIIs- 
C4, nonirrigated; Southern Desert Stony Loam range site; 
wildlife suitability group 4343. 

Bermesa-Rock land association (BF).—This association 
is about 70 percent Bermesa loamy fine sand, 1 to 10 per- 
cent slopes; 20 percent Rock land; and 10 percent other 
soils. The Bermesa soil and the areas of Rock land are in- 
termingled and are in no definite pattern on the landscape, 
except that the areas of Rock land are on slightly a 
ridges that are more subject to soil blowing. Runoff is 
slow, and the hazard of soil blowing is moderate to severe. 
Roots penetrate as far down as the hardpan. 

The Bermesa soil has a profile similar to the one de- 
scribed as representative of the Bermesa series, but the 
surface layer is loamy fine sand and hummocks 10 to 24 
inches high are on the surface. 

Included with these soils in mapping are about 5 percent 
each areas of Pintura loamy fine sand, 1 to 5 percent 
slopes, and Winkel gravelly fine sandy loam, 1 to 8 percent 
slopes. 

The soils in this association are used for range. The 
native vegetation is mostly creosotebush, blackbrush, gal- 
leta, Indian ricegrass, and cholla cactus. Wildlife suitabil- 
ity group 4343; Bermesa soil in capability unit VIIs-C4, 
nonirrigated, and Southern Desert Stony Loam range site; 
Rock land in capability unit VIIIs-X, nonirrigated, and 
range site not assigned. 


Bond Series 


The Bond series consists of shallow, well-drained soils on 
high mesa tops on the Little Creek terrace, Gooseberry 
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Mesa, and Lower Kolob terrace and in the southwestern 
part of Zion National Park. These soils formed in residuum 
weathered from conglomerate and sandstone. Slopes range 
from 1 to 10 percent. Elevation is 4,500 to 6,000 feet. The 
native vegetation is pinyon pine, juniper, sagebrush, and 
grasses. Average annual precipitation is 12 to 14 inches, 
average annual air temperature is 56° to 59° F, and the 
frost-free period is 160 to 170 days. Bond soils are com- 
monly associated with Clovis and Mathis soils. 

In a representative profile the surface layer is reddish- 
brown sandy loam about 2 inches thick. The subsoil is 
reddish-brown and yellowish-red gravelly sandy clay loam 
about 14 inches thick. Conglomerate bedrock is at a depth 
of about 16 inches. The profile is noncalcareous throughout 
and is mildly alkaline to moderately alkaline. 

Permeability is moderately slow. Available water capac- 
ity is 2 to 8 inches. The water supplying capacity is 5 to 8 
inches. Roots penetrate as far down as bedrock. 

Bond soils are used for range, wildlife habitat, and 
recreation. 

Representative profile of Bond sandy loam, 1 to 10 per- 
cent slopes, in an area of range about 600 feet south and 
600 feet west of the east quarter corner of sec. 18, T, 42S., 
R. 11 W., on Gooseberry Mountain: 


A1—0 to 2 inches, reddish-brown (5YR 4/4) sandy loam, dark reddish 
brown (5YR 3/4) when moist; weak, medium, granular struc- 
ture; loose, very friable, nonsticky and nonplastic; many fine and 
medium roots; mildly alkaline; abrupt, smooth boundary. 

Blt—2Z to 4 inches, reddish-brown (5YR 5/4) gravelly sandy clay 
loam, reddish brown (5YR 4/4) when moist; weak, medium, sub- 
angular blocky structure; slightly hard, friable, slightly sticky 
and slightly plastic; common fine and medium roots; common 
fine vesicular pores; few thin clay films in pores; about 20 per- 
cent gravel; mildly alkaline; clear, smooth boundary. 

B2t—4 to 16 inches, yellowish-red (5YR 4/6) gravelly sandy clay 
loam, yellowish red (5YR 3/6) when moist; moderate, medium, 
subangular blocky structure; hard, firm, sticky and slightly plas- 
tic; common fine and medium and few coarse roots; common 
fine and very fine vesicular pores; few thin clay films in pores 
and as bridges between sand grains; 25 percent gravel; moder- 
ately alkaline; abrupt, smooth boundary. 

R—16 inches, conglomerate bedrock. 


Depth to bedrock ranges from 10 to 20 inches. The average annual 
soil temperature at a depth of 20 inches ranges from 55° to 58° F, and 
the average summer soil temperature is 71° to 76°. The profile is non- 
calcareous. It ranges from neutral to moderately alkaline. 

The A horizon has hue of 5YR or 7.5YR, value of 4 or 5 when dry, 
and chroma of 2 to 4. It is dominantly sandy loam, but it ranges to 
fine sandy loam or gravelly sandy loam. It is 0 to 30 percent gravel. 

The B2t horizon has hue of 5YR or 2.5YR and chroma of 4 to 8. It is 
dominantly gravelly sandy clay loam, but it ranges to clay loam or 
gravelly clay loam. It is 10 to 25 percent gravel. 


Bond sandy loam, | to 10 percent slopes (BOD).— This 
soil is on broad mesas. Runoff is medium, and the hazard 
of erosion is moderate. 

Included with this soil in mapping are small areas of 
Clovis fine sandy loam, 1 to 5 percent slopes; Redbank fine 
sandy loam, 1 to 5 percent slopes; a deep sandy clay loam 
in depressions; and a shallow, calcareous cobbly loam on 
ridges. Also included and making up about 10 percent of 
the area is Rock land. 

This Bond soil is used for range, wildlife habitat, and 
recreation. The native vegetation is pinyon pine, juniper, 
big sagebrush, galleta, and prickly-pear cactus. Capability 
unit VIs-V3, nonirrigated; Southern Upland Shallow Loam 
(Juniper-Pinyon) range site; wildlife suitability group 
8242. 


Caval Series 


The Caval series consists of well-drained soils on lava 
flows and mesas on the lower part of Kolob terrace, near 
the west edge of Zion National Park. These soils formed in 
eolian deposits derived from sandstone. Slopes range from 
2 to 10 percent. Elevation is 5,600 to 7,000 feet. The native 
vegetation is dominantly big sage, Gambel oak, pinyon 
pine, juniper, shrubs, and grasses. Average annual precipi- 
tation is 14 to 16 inches, average annual air temperature is 
45° to 51° F, and the frost-free period is 120 to 160 days. 
Caval soils are commonly associated with Mespun, Bond, 
and Mathis soils. 

In a representative profile the soil is brown fine sandy 
loam to a depth of 51 inches and is reddish-brown sandy 
clay loam between depths of 51 and 60 inches. The profile 
is neutral in reaction. 

Permeability is moderately rapid to a depth of about 50 
inches and moderately slow below. Available water capac- 
ity to a depth of 5 feet is 7 to 9 inches. The water supplying 
capacity is 9 to 11 inches. Roots penetrate to a depth of 5 
feet or more. 

Caval soils are used for range, nonirrigated crops, recre- 
ation, and wildlife habitat. 

Representative profile of Caval fine sandy loam, 2 to 10 
percent slopes, in a cultivated area about 660 feet east and 
330 feet south of the northwest corner of sec. 15, T. 40 S., 
R. 11 W,, in Lee Valley: 


Al1—0 to 9 inches, brown (7.5YR 5/3) fine sandy loam, dark brown 
(7.5YR 3/3) when moist; weak, medium, subangular blocky 
structure; slightly hard, very friable, nonsticky and nonplastic; 
few fine roots; common very fine tubular pores and many very 
fine interstitial pores; neutral; clear, smooth boundary. 

A12—9 to 16 inches, brown (7.5YR 5/3) fine sandy loam, dark brown 
(7.5YR 3/3) when moist; weak, medium, subangular blocky 
structure; slightly hard, very friable, nonsticky and nonplastic; 
few fine roots; common fine and very fine tubular pores and 
many very fine interstitial pores; neutral; gradual, smooth 
boundary. 

A13—16 to 23 inches, brown (7.5YR 5/4) fine sandy loam, dark brown 
(7.5YR 3/3) when moist; weak, medium, subangular blocky 
structure; hard, very friable, nonsticky and nonplastic; few fine 
roots; common fine and very fine tubular pores and many very 
fine interstitial pores; neutral; gradual, smooth boundary. 

C1—23 to 41 inches, brown (7.5YR 5/4) fine sandy loam, dark brown 
(7.5YR 3/4) when moist; weak, coarse, subangular blocky struc- 
ture; hard, very friable, nonsticky and nonplastie; few fine roots; 
common fine and very fine pores; neutral; clear, smooth 
boundary. 

B1b—41 to 51 inches, brown (7.5YR 5/4) fine sandy loam, dark brown 
(7.5YR 3/4) when moist; moderate, medium, subangular blocky 
structure; hard, very friable, nonsticky and nonplastic; few fine 
roots; common fine and many very fine tubular pores; neutral; 
clear, wavy boundary. 

B2tb—51 to 60 inches, reddish-brown (5YR 5/4) sandy clay loam, 
dark reddish brown (5YR 3/4) when moist; moderate, medium, 
subangular blocky structure; very hard, friable, slightly sticky 
and slightly plastic; few fine roots; few fine and common very 
fine tubular pores; many moderately thick clay films on ped 
faces and in pores; neutral. 


The average annual soil temperature at a depth of 20 inches ranges 
from 47° to 53° F, and the average summer soil temperature is 65° to 
68°. The profile is noncalcareous throughout. 

The A horizon has hue of 10YR or 7.5YR, value of 4 or 5 when dry, 
and chroma of 2 to 4. It is fine sandy loam or light fine sandy loam. 

The C horizon has hue of 7.5YR or 5YR, value of 3 to 5 when dry 
and 3 or 4 when moist, and chroma of 2 to 4. It ranges from loamy 
fine sand to very fine sandy loam. 

A buried B horizon occurs in some places between depths of 36 and 
60 inches or more. 


Caval fine sandy loam, 2 to 10 percent slopes (CaD).— 
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This gently rolling to rolling soil is on eolian-capped lava 
flows and mesas. Runoff is slow. The hazard of erosion is 
slight, and the hazard of soil blowing is moderate. 

Included with this soil in mapping are small areas of 
Mespun fine sand, 0 to 10 percent slopes, and areas in Cave 
Valley and Lee Valley of soils that have 10 to 15 inches of 
wind-deposited loamy fine sand on the surface. Also in- 
et i and making up about 5 percent of the area, is Rock 
and. 

This Caval soil is used mainly for range, nonirrigated 
crops, recreation, and wildlife habitat. The cultivated crop 
is wheat. The native vegetation is galleta, Indian ricegrass, 
squirreltail, sand dropseed, big sagebrush, and globemal- 
low. Capability unit IVe-V, nonirrigated; Upland Loam 
(Summer Precipitation) range site; wildlife suitability 
group 2141. 


Cave Series 


The Cave series consists of well-drained soils that are 
shallow over a carbonate-cemented hardpan. These soils 
are on coalescing alluvial fans or bajada. They formed in 
gravelly alluvium weathered from gneiss, limestone, dolo- 
mite, quartzite, shale, and acid igneous rocks. Slopes are 2 
to 80 percent. Elevation is 2,400 to 4,200 feet. The native 
vegetation is desert shrubs, cactus, and grasses. Average 
annual precipitation ranges from 6 to 10 inches, average 
annual air temperature ranges from 57° to 67° F, and the 
frost-free period is 190 to 205 days. Cave soils are com- 
monly associated with Tortugas and Welring soils. 

In a representative profile the surface layer is brown 
gravelly sandy loam about 2 inches thick. The underlying 
material is brown gravelly sandy loam about 10 inches 
thick. An indurated carbonate-cemented hardpan is at a 
depth of about 12 inches. The profile is calcareous through- 
out and is moderately alkaline. 

Permeability is moderately rapid above the hardpan. 
Available water capacity, above the hardpan, is 1 inch to 
2.5 inches. The water supplying capacity is 2 to 4 inches. 
Roots do not penetrate the hardpan, but in places they 
follow cracks in it. 

Cave soils are used for range and wildlife habitat. 

Representative profile of Cave gravelly sandy loam, 7 to 
30 percent slopes, in an area of range about 250 feet north 
of the center of sec. 16, T. 42 S., R. 19 W., about 2% miles 
southeast of Lytle Ranch: 

A1l—O0 to 2 inches, brown (10YR 5/3) gravelly sandy loam, dark 
brown (10YR 3/3) when moist; weak, thin and medium, platy 
structure that parts to weak, very fine, subangular blocky; soft, 
very friable, nonsticky and nonplastic; few very fine roots; many 
very fine vesicular pores; 40 percent gravel; moderately caleare- 
ous, lime is disseminated; moderately alkaline; clear, smooth 
boundary. 

C1—2 to 12 inches, brown (7.5YR 5/4) gravelly sandy loam, dark 
brown (7.5YR 4/3) when moist; massive; soft, very friable, non- 
sticky and slightly plastic; few fine and very fine roots; common 
very fine tubular pores and many very fine interstitial pores; 30 
percent gravel; moderately calcareous, lime is disseminated and 
in coatings on the underside of rock fragments; moderately alka- 
line; abrupt, wavy boundary. 

C2cam—12 inches, gravelly indurated carbonate-cemented hardpan; 
hardpan has thin laminar upper layer. 


Depth to the hardpan ranges from 8 to 20 inches. Gravel on the 
surface of the soil forms a pavement, and a few stones are on the 
surface. A layer high in carbonate accumulation is immediately 
above the hardpan in some places. The average annual soil tempera- 


ture at a depth of 20 inches is 59° to 65° F. 

The A horizon has hue of 7.5YR or 10YR, value of 5 or 6 when dry 
and 3 or 4 when moist, and chroma of 3 or 4. It ranges from gravelly 
sandy loam to very gravelly loam that is 20 to 50 percent gravel and 
cobbles. 

The C horizon has hue of 7.5YR or 10YR, value of 5 or 6 when dry 
and 4 to 6 when moist, and chroma of 3 or 4. It ranges from gravelly 
light sandy loam to gravelly loam that is 15 to 35 percent gravel and 

obbles. 

The hardpan ranges from 2 to 60 inches or more in thickness. In 
some places two or more hardpan layers are separated by thin layers 
of gravelly sandy loam. 


Cave gravelly sandy loam, 7 to 30 percent slopes 
(CEF)—This soil is on dissected, old, coalescing alluvial 
fans or bajada. It has the profile described as representa- 
tive of the series. Elevation is 3,000 to 4,200 feet. The 
average annual precipitation is 8 to 10 inches. Runoff is 
slow, and the hazard of erosion is slight. 

Included with this soil in mapping are small areas of 
Cave gravelly sandy loam, low rainfall, 2 to 7 percent 
slopes, and a shallow soil that has stones on the surface. 
Also included are areas of Riverwash. 

This Cave soil is used for range and wildlife habitat. The 
native vegetation is bursage, Joshua-tree, galleta, filaree, 
and cactus. Capability unit VIIs-R3, nonirrigated; South- 
ern Semidesert Shallow Hardpan, 8- to 10-inch precipita- 
tion zone, range site; wildlife suitability group 4348. 

Cave gravelly sandy loam, low rainfall, 2 to 7 percent 
slopes (CFD).— This soil is on the lower end of fans. It has 
a profile similar to the one described as representative of 
the series, but it is less steep. Elevation is 2,400 to 3,200 
feet. The average annual precipitation is 6 to 8 inches. Run- 
off is slow, and the hazard of erosion is slight. 

Included with this soi] in mapping are small areas of 
Cave gravelly sandy loam, 7 to 30 percent slopes; a deep 
gravelly sandy loam; and Riverwash. 

This Cave soil is used for range and wildlife habitat. The 
native vegetation is creosotebush, Joshua-tree, desert rice, 
galleta, and filaree. Capability unit VIIs-C3, nonirrigated; 
Southern Desert Shallow Hardpan range site; wildlife suit- 
ability group 4343. 


Chilton Series 


The Chilton series consists of well-drained soils on allu- 
vial fans at the base of limestone cliffs throughout the sur- 
vey area. These soils formed in mixed alluvium weathered 
from limestone and some sandstone and basalt. Slopes 
range from 5 to 30 percent. Elevation is 3,900 to 4,600 feet. 
The native vegetation is juniper, pinyon pine, blackbrush, 
big sagebrush, and grasses. Average annual precipitation 
ranges from 12 to 14 inches, average annual air tempera- 
ture is 52° to 56° F, and the frost-free period is 165 to 170 
days. Chilton soils are commonly associated with Redbank, 
Isom, and Naplene soils. 

In a representative profile the surface layer is pinkish- 
gray gravelly loam about 4 inches thick. The underlying 
material is light-brown or pink gravelly loam or very grav- 
elly loam to a depth of 70 inches. The profile is moderately 
calcareous or strongly calcareous and is strongly alkaline. 

Permeability is moderate. Available water capacity is 
5 to 7 inches to a depth of 5 feet. The water supplying ca- 
pacity is 6 to 9 inches. Roots penetrate to a depth of 5 feet 
or more. 
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Chilton soils are used for range and wildlife habitat. 
They also are a source of borrow material for road con- 
struction. 

Representative profile of Chilton gravelly loam, 5 to 30 
percent slopes, in an area of range 525 feet west and 260 
feet north of the southeast corner of sec. 32, T. 428., R. 17 
W., 2 miles northeast of the Apex Mine: 


A1—O0 to 4 inches, pinkish-gray (7.5YR 6/2) gravelly loam, dark 
brown (7.5YR 3/2) when moist; moderate, very fine, granular 
structure; soft, friable, slightly sticky and slightly plastic; many 
very fine roots; few fine and many very fine tubular pores; 25 
percent gravel, 2 to 3 percent stones on the surface; moderately 
calcareous, lime is disseminated; strongly alkaline; clear, smooth 
boundary. 

C1—4 to 13 inches, light-brown (7.5YR 6/8) gravelly loam, brown 
(7.5YR 4/2) when moist; moderate, medium and coarse, sub- 
angular blocky structure; slightly hard, friable, slightly sticky 
and slightly plastic; few fine and common very fine roots; com- 
mon fine and many very fine tubular pores; 25 percent gravel; 
strongly calcareous, lime is disseminated; strongly alkaline; 
gradual, wavy boundary. 

C2—18 to 33 inches, pink (7.5YR 7/3) gravelly loam, brown (7.5YR 
4/3) when moist; moderate, fine and medium, subangular blocky 
structure; hard, friable, sticky and plastic; few fine and very fine 
roots; few fine and medium and many very fine tubular pores; 
45 percent gravel; strongly calcareous, lime is disseminated; 
strongly alkaline; gradual, wavy boundary. 

C3—83 to 70 inches, pink (7.5YR 7/3) very gravelly loam, brown 
(7.5YR 5/4) when moist; weak, fine, subangular blocky struc- 
ture; slightly hard, friable, sticky and slightly plastic; few fine 
and very fine roots; few fine and medium and common very fine 
tubular pores; 75 percent gravel; strongly calcareous, lime is dis- 
seminated; strongly alkaline. 


As much as 8 percent of the surface is covered with stones in some 
areas. The profile is calcareous throughout. It is moderately alkaline 
or strongly alkaline. Average annual soil temperature at a depth of 
20 inches is 54° to 58° F. 

The A horizon has hue of 7.5YR or 10YR, value of 4 to 6 when dry 
and 3 or 4 when moist, and chroma of 2 to 4. It is gravelly loam, cob- 
bly loam, or gravelly sandy loam that is 20 to 50 percent gravel and 
cobbles. It ranges from 2 to 8 inches in thickness. 

The C horizon has a hue of 7.5YR or 10YR, value of 6 or 7 when dry 
and 4 or 5 when moist, and chroma of 2 to 5. It is gravelly or very 
gravelly loam, very gravelly sandy loam, or very cobbly sandy loam 
and contains some strata of very gravelly loamy sand in places. It is 
20 to 80 percent rock fragments. 


Chilton gravelly loam, 5 to 30 percent slopes (CHF).— 
This soil is on convex, short alluvial fans at the base of 
limestone cliffs. Runoff is medium, and the hazard of ero- 
sion is slight. 

Included with this soil in mapping are small areas of a 
soil that is similar to this Chilton soil but has a dark- 
colored surface layer and areas of Redbank fine sandy 
loam, 1 to 5 percent slopes. Also included, and making up 
about 2 percent of the area, is Stony colluvial land. 

This Chilton soil is used for range and wildlife habitat 
and as a source of borrow material for highway construc- 
tion. The native vegetation is juniper, pinyon pine, big 
sagebrush, galleta, and Indian ricegrass. Capability unit 
VIs-V4, nonirrigated; Upland Stony Loam (Pinyon-Juni- 
per) Summer Precipitation range site; wildlife suitability 
group 8242. 


Cinder Land 


Cinder land (Cl) is mostly very steep, cone-shaped de- 
posits of reddish-brown or black volcanic cinders. Very 
little or no soil is on the cones. 

Cinder land supports only a smal! amount of brush and 


grass, but very steep slopes and the rough surface prevent 
grazing use. In some areas the cones have commercial 
value as material for highway construction and surfacing. 
Capability unit VITIe-X, nonirrigated; wildlife suitability 
group 4444; range site not assigned. 


Clovis Series 


The Clovis series consists of well-drained soils on old 
alluvial fans, in valleys, and on mesas. These soils formed 
in mixed alluvium derived from sandstone, shale, and lime- 
stone. Slopes are generally smooth and range from 1 to 5 
percent. Elevation is 4,200 to 5,800 feet. The native vegeta- 
tion is pinyon pine, juniper, shrubs, and grasses. Average 
annual precipitation is 11 to 14 inches, average annual air 
temperature is 56° to 59° F, and the frost-free period is 
165 to 170 days. Clovis soils commonly are associated with 
Redbank, Bond, Mathis, Palma, and Pastura soils. 

In a representative profile the surface layer is reddish- 
brown fine sandy loam about 8 inches thick. The subsoil is 
yellowish-red sandy clay loam and clay loam about 14 
inches thick. The substratum is light reddish-brown and 
reddish-brown clay loam to a depth of 60 inches. The pro- 
file is noncaleareous and neutral in the surface layer and 
subsoil and moderately calcareous and strongly alkaline in 
the substratum. 

Permeability is moderate. Available water capacity is 
8 to 12 inches to a depth of 5 feet. The water supplying 
capacity is 6 to 9 inches. Roots penetrate to a depth of 5 
feet or more. 

Clovis soils are used for range, wildlife habitat, and rec- 
reation. Some areas are used for nonirrigated crops in 
years of above-average precipitation. 

Representative profile of Clovis fine sandy loam, 1 to 5 
percent slopes, one-half mile south of the county road to 
Rockville junction with Utah Highway 59, about 600 feet 
south and 300 feet east of the northwest corner of sec. 9, 
T. 43,8., R. 11 W.: 


Ap—0 to 8 inches, reddish-brown (5YR 5/4) fine sandy loam, dark 
reddish brown (5YR 3/4) when moist; weak, medium, subangu- 
lar blocky structure that parts to moderate, fine, granular; 
slightly hard, very friable, nonsticky and nonplastic; few fine 
and very fine roots; few medium and many fine and very fine 
pores; neutral; clear, smooth boundary. 

B21t—8 to 14 inches, yellowish-red (SYR 4/6) sandy clay loam, dark 
reddish brown (5YR 3/4) when moist; moderate, medium, sub- 
angular blocky structure; hard, firm, sticky and plastic; few fine 
and very fine roots; few fine and common very fine pores; few 
thin clay films on ped faces; neutral; clear, smooth boundary. 

B22t—14 to 22 inches, yellowish-red (5YR 4/6) clay loam, dark red- 
dish brown (2.5YR 3/4) when moist; weak, medium, prismatic 
structure that parts to weak, medium, subangular blocky; very 
hard, very firm, sticky and plastic; few fine and very fine roots; 
common very fine pores; common thin clay films on ped faces; 
neutral; clear, smooth boundary. 

Clca—22 to 34 inches, light reddish-brown (5YR 6/4) clay loam, red- 
dish brown (2.5YR 4/4) when moist; moderate, medium, sub- 
angular blocky structure; hard, firm, sticky and plastic; few very 
fine roots; common very fine pores; moderately calcareous; 
strongly alkaline; clear, wavy boundary. 

C2—34 to 60 inches, reddish-brown (2. BYR 5/4) clay loam, reddish 
brown (2.5YR 4/5) when moist; weak, medium, subangular 
blocky structure; hard, firm, slightly sticky and plastic; few very 
fine roots; common very firm pores; moderately calcareous; 
strongly alkaline. 


The average annual soil temperature at a depth of 20 inches is 55° 
to 58° F, and the average summer soil temperature is 71° to 76°. 
The A horizon has hue of 7.5YR or 5YR, value of 4 to 6 when dry 
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and 8 or 4 when moist, and chroma of 2 to 4. It is dominantly fine 
sandy loam, but it ranges to sandy loam and light loam. This horizon 
is neutral or mildly alkaline. It ranges from 5 to 11 inches in 
thickness. 

The B2t horizon has hue of 5YR or 2.5YR, value of 4 or 5 when dry 
and 3 or 4 when moist, and chroma of 4 to 6. It is dominantly heavy 
sandy clay loam, but it ranges to clay loam. This horizon is neutral 
or mildly alkaline. It ranges from 6 to 24 inches in thickness. 

The Cca horizon ranges from sandy clay loam or clay loam to sandy 
loam. It is moderately alkaline or strongly alkaline and is moderately 
calcareous or strongly calcareous. 


Clovis fine sandy loam, 1 to 5 percent slopes —(CoC).— 
This soil is on smooth old alluvial fans, in valleys, and on 
mesas. It has the profile described as representative of the 
series. Runoff is medium, and the hazard of erosion is 
moderate. 

Included with this soil in mapping are smal! areas of 
Redbank fine sandy loam, 1 to 5 percent slopes, and Palma 
fine sandy loam, 1 to 5 percent slopes. 

This Clovis soil is generally used for range and wildlife 
habitat. Some areas are used for nonirrigated crops in 
years of above-average precipitation. Wheat is the main 
crop. The native vegetation is big sagebrush, galleta, In- 
dian ricegrass, squirreltail, muttongrass, and scattered 
pinyon pine and juniper. Capability unit VIe-V, nonirri- 
gated; Southern Upland Loam range site; wildlife suit- 
ability group 2242. 

Clovis-Pastura complex, 1 to 10 percent slopes 
(CPD).— This complex is mainly on old basalt mesas. It is 
about 60 percent Clovis fine sandy loam, 1 to 5 percent 
slopes; 30 percent Pastura gravelly loam, 2 to 10 percent 
slopes; and 10 percent other soils and Rock land. The Clovis 
soil is in gently sloping swales, and the Pastura soil is on 
ridges and slightly steeper slopes. 

The Clovis soil has a profile similar to the one described 
as representative of the Clovis series, but the surface layer 
is 5 to 7 inches thick and grades to a light loam. The Pas- 
tura soil has a profile similar to the one described as repre- 
sentative of the Pastura series, but the surface layer is 
20 to 35 percent gravel. 

Included with these soils in mapping are small areas of 
Esplin loam, 0 to 2 percent slopes, and Veyo cobbly sandy 
loam, 1 to 10 percent slopes. Also included, and making up 
about 5 percent of the area, is basalt Rock land. 

The soils in this complex are used for range and wildlife 
habitat. The native vegetation is mainly big sagebrush, 
blackbrush, galleta, and Indian ricegrass. Capability unit 
Vie-V, nonirrigated; Clovis soil in Southern Upland Loam 
range site and wildlife suitability group 2242; Pastura soil 
in Southern Semidesert Shallow Hardpan, 10- to 12-inch 


precipitation zone, range site and wildlife suitability group 
3242. 


Collbran Series 


The Collbran series consists of well-drained soils on old 
lava flows on mountain side slopes, mainly south of New 
Harmony and in smaller areas on the lower Kolob terrace. 
These soils formed in alluvium and colluvium derived from 
basalt and some shale and sandstone. Slopes are domi- 
nantly 2 to 15 percent but range from 2 to 30 percent. Ele- 
vation is 4,500 to 5,400 feet. The native vegetation is 
juniper, pinyon pine, shrubs, and grasses. Average annual 
precipitation is 14 or 15 inches, average annual air tem- 


perature is 45° to 52° F, and the frost-free period is 120 to 
160 days. Collbran soils are commonly associated with 
Tacan, Pastura, and Magotsu soils. 

In a representative profile the surface layer is brown 
very cobbly clay loam about 2 inches thick. The subsoil is 
dark-brown clay loam, reddish-brown clay, and light red- 
dish-brown clay loam about 46 inches thick. The substra- 
tum is pink clay loam to a depth of 60 inches. The profile is 
noncalcareous in the surface layer and upper part of the 
subsoil and moderately calcareous or strongly calcareous 
in the lower part of the subsoil and in the substratum. 

Permeability is slow. Available water capacity is 8 to 12 
inches to a depth of 5 feet. The water supplying capacity is 
9 to 11 inches. Roots penetrate to a depth of 5 feet or more. 

Collbran soils are used for range and wildlife habitat. 

Representative profile of Collbran very cobbly clay loam, 
2 to 30 percent slopes, in an area of range about 1% miles 
west of the Black Ridge exit on Interstate 15, near the cen- 
ter of sec. 12, T. 39 S., R. 13 W.: 


A1l—0 to 2 inches, brown (7.5YR 4/2) very cobbly clay loam, dark 
brown (7.5YR 3/3) when moist; weak, thin, platy structure that 
parts to moderate, fine, granular; slightly hard, firm, sticky and 
plastic; common fine and very fine roots; common fine tubular 
pores; 60 to 80 percent cobbles and 1 percent stones; neutral; 
abrupt, smocth boundary. 

B1l—2 to 4 inches, dark-brown (7.5YR 3/2) clay loam, dark brown 
(7.5YR 38/2) when moist; moderate, medium, subangular blocky 
structure; hard, firm, sticky and plastic; common fine and very 
fine roots; common fine and very fine tubular pores; neutral; 
clear, smooth boundary. 

B21t—4 to 16 inches, reddish-brown (SYR 4/3) clay, dark reddish 
brown (5YR 3/3) ‘when moist; strong, medium, prismatic struc- 
ture that parts to strong, medium and fine, subangular blocky; 
extremely hard, extremely firm, very sticky and very plastic; 
common fine and few medium and coarse roots; common fine 
tubular pores; continuous moderately thick clay films on faces 
of peds; mildly alkaline; gradual, wavy boundary. 

B22t—16 to 31 inches, reddish- brown (5YR 4/3) clay, dark reddish 
brown (5YR 3/4) when moist; weak, medium, prismatic struc- 
ture that parts to strong, medium, subangular blocky; extremely 
hard, extremely firm, very sticky and very plastic; common fine 
and few medium and coarse roots; common fine tubular pores; 
many moderately thick clay films on faces of peds; slightly cal- 
careous; moderately alkaline; gradual, smooth boundary. 

B23tca—31 to 41 inches, reddish-brown (5YR 5/38) clay, dark red- 
dish brown (5YR 3/4) when moist; weak, medium, prismatic 
structure that parts to strong, medium, subangular blocky; ex- 
tremely hard, extremely firm, very sticky and very plastic; com- 
mon fine and few medium and coarse roots; common fine tubular 
pores; common moderately thick clay films on faces of peds; 
moderately calcareous, lime is segregated in soft nodules; mod- 
erately alkaline; gradual, smooth boundary. 

B8ca—41 to 48 inches, light reddish-brown GYR 6/3) clay loam, 
brown (7.5YR 4/4) ‘when moist; moderate, medium, subangular 
blocky structure; very hard, firm, sticky and plastic; ‘few fine and 
medium roots; few fine tubular pores; strongly calcareous; mod- 
erately alkaline; gradual, smooth boundary. 

Cea—48 to 60 inches, pink (5YR 7/3) clay loam, brown (7.5YR 5/4) 
when moist; massive; hard, firm, sticky and plastic, few fine 
roots; few fine tubular pores; strongly calcareous; moderately 
alkaline. 


Rock fragments on the surface range from 50 to 90 percent cobbles 
and 1 to 3 percent stones. The average annual soil temperature at a 
depth of 20 inches is 50° to 54° F, and the average summer soil tem- 
perature is 65° to 70°. 

The A horizon has hue of 7.5YR or 5YR, value of 4 or 5 when dry 
and 2 or 3 when moist, and chroma of 2 or 3. It is dominantly very 
cobbly clay loam but ranges to very cobbly loam. It is 1 inch or 2 
inches thick. 

The B1 horizon is 2 to 5 inches thick. The B2t horizon has hue of 
7.5YR or 5YR, value of 4 or 5 when dry and 3 when moist, and chroma 
of 2 to 4. It is 3 to 30 percent gravel and cobbles. 

The Cca horizon has hue of 7.5YR or 5YR, value of 6 or 7 when dry 
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and 5 when moist, and chroma of 3 or 4. It is clay loam or heavy loam 
and is moderately calcareous or strongly calcareous. 


Collbran very cobbly clay loam, 2 to 30 percent slopes 
(CRF).— This soil is on dominantly east-facing lower parts 
of mountain side slopes. Slopes are medium to long and are 
slightly convex. Runoff is medium, and the hazard of ero- 
sion is moderate. 

Included with this soil in mapping are small areas of a 
moderately deep very cobbly clay soil; Magotsu very cobbly 
loam, 2 to 20 percent slopes; and Nehar very stony sandy 
loam, 3 to 30 percent slopes. Also included, and making up 
about 5 percent of the mapped area, is Rock outcrop. 

This Collbran soil is used for range and wildlife habitat. 
The native vegetation is mainly juniper, pinyon pine, live 
oak, big sagebrush, bitterbrush, bluebunch wheatgrass, 
and muttongrass. Capability unit VIIs-V, nonirrigated; 
Southern Upland Loam (Shrub) range site; wildlife suit- 
ability group 3242. 


Curhoallow Series 


The Curhollow series consists of shallow, well-drained 
soils that have an indurated carbonate-cemented hardpan 
at a depth of 10 to 20 inches. These soils are on old alluvial 
fans and low mountain side slopes in the southern and 
central parts of the survey area. They formed in alluvium 
and residuum weathered from sedimentary and igneous 
rocks. Slopes range from 2 to 30 percent. Elevation is 3,500 
to 5,200 feet. The native vegetation is pinyon pine, juniper, 
shrubs, and grasses. Average annual precipitation is 10 to 
12 inches, average annual air temperature is 52° to 56° F, 
and the frost-free period is 165 to 170 days. Curhollow soils 
are commonly associated with Pastura, Yaki, Winkel, and 
Veyo soils. 

In a representative profile the surface layer is brown 
gravelly fine sandy loam about 3 inches thick. The under- 
lying material is light-brown gravelly loam and very grav- 
elly fine sandy loam about 12 inches thick. An indurated 
carbonate-cemented hardpan is at a depth of 15 inches. 

Permeability is moderate. Available water capacity, 
above the hardpan, is 1 inch to 2 inches. The water supply- 
ing capacity is 3 to 5 inches. Roots penetrate as far down as 
the hardpan. 

Curhollow soils are used mainly for range. 

Representative profile of Curhollow gravelly fine sandy 
loam, 10 to 30 percent slopes, in an area of Curhollow- 
Rock outcrop complex, 10 to 30 percent slopes, in an area of 
range 4/2 miles southeast of the Apex Mine, 1,580 feet east 
and 200 feet north of the southwest corner of sec. 28, T. 48 
S., R.17 W.: 

A1—O0 to 8 inches, brown (7.5YR 5/4) gravelly fine sandy loam, dark 
brown (7.5YR 3/4) when moist; moderate, very fine, granular 
structure; soft, very friable, nonsticky and nonplastic; few fine 
and common very fine roots; few fine and common very fine in- 
terstitial pores; 50 percent gravel; moderately calcareous, lime 
is disseminated; strongly alkaline; clear, smooth boundary. 

C1—8 to 10 inches, light-brown (7.5YR 6/4) gravelly loam, dark 
brown (7.5YR 4/4) when moist; weak, fine, subangular blocky 
structure; slightly hard, very friable, slightly sticky and slightly 
plastic; few fine and medium and common very fine roots; few 
fine and medium and common very fine tubular pores; 45 percent 
gravel and cobbles; strongly calcareous, lime is disseminated; 
strongly alkaline; clear, wavy, boundary. 

C2ca—10 to 15 inches, light-brown (7.5YR 6/4) very gravelly fine 


sandy loam, brown (7.5YR 5/4) when moist; moderate, very fine, 
granular structure; soft, very friable, nonsticky and nonplastic; 


few fine and common very fine roots; few fine and common very 
fine interstitial pores; 55 percent gravel and cobbles; strongly 
calcareous, lime is disseminated; strongly alkaline; abrupt, wavy 
boundary. 

Gcam—15 inches, indurated carbonate-cemented hardpan. 


Depth to the hardpan ranges from 10 to 20 inches. The average 
annual soil temperature at a depth of 20 inches is 54° to 58° F, and 
the average summer soil temperature is 71° to 76°. The profile ranges 
from moderately alkaline to strongly alkaline. 

The A horizon has hue of 7.5YR or 5YR, value of 5 or 6 when dry 
and 3 or 4 when moist, and chroma of 2 to 4. It is gravelly fine sandy 
loam or very stony sandy loam that ranges from 25 to 50 percent 
gravel, cobbles, and stones. 

The C horizon has hue of 7.5YR or 5YR, value of 5 to 8 when dry 
and 3 to 5 when moist, and chroma of 3 to 5. It is gravelly loam, very 
gravelly loam, very cobbly heavy loam, very gravelly fine sandy 
loam, or very gravelly sandy clay loam. It is 35 to 70 percent gravel, 
cobbles, and stones in the upper part and 50 to 90 percent near the 
hardpan. It is moderately calcareous or strongly calcareous. 


Curhollow gravelly fine sandy loam, 2 to 10 percent 
slopes (CSE).— This soil is on short, convex alluvial fans. 
It has a profile similar to the one described as representa- 
tive of the series, but it is less steep and depth to the hard- 
pan ranges from 15 to 20 inches. Runoff is medium, and 
the hazard of erosion is moderate. 

Included with this soil in mapping are small areas of 
Pastura gravelly loam, 2 to 10 percent slopes; Esplin loam, 
0 to 2 percent slopes; and Chilton gravelly loam, 5 to 30 per- 
cent slopes. Also included are areas of Rock outcrop, which 
make up about 2 percent of the mapped area. 

This Curhollow soil is used mainly for range. The native 
vegetation is big sagebrush, blackbrush, range ratany, 
Mormon tea, Indian ricegrass, needleandthread, galleta, 
and cactus. Capability unit VIIs-R8, nonirrigated; South- 
ern Semidesert Shallow Hardpan, 10- to 12-inch precipita- 
tion zone, range site; wildlife suitability group 3242. 

Curhollow-Rock outcrop complex, 10 to 30 percent 
slopes (CUF).— This complex is in the south-central part of 
the survey area on dissected, low mountain side slopes. It 
is about 65 percent Curhollow gravelly fine sandy loam, 10 
to 80 percent slopes; 15 percent Rock outcrop; and 20 per- 
cent other soils. The Curhollow soil is on slightly convex 
side slopes. Rock outcrop is on rounded ridgetops and along 
the edges of steep, dissected drainageways. Runoff is 
medium, and the hazard of erosion is moderate. 

The Curholiow soil has the profile described as represen- 
tative of the Curhollow series. 

Included with these soils in mapping are smal] areas of 
Esplin loam, 0 to 2 percent slopes; a shallow soil that is 
similar to this Curhollow soil but is less than 10 inches 
deep; and Yaki very cobbly loam, 3 to 35 percent slopes. 

The Curhollow soil in this complex is used mainly for 
range. The native vegetation is big sagebrush, range rat- 
any, cliffrose, Mormon tea, yellowbrush, Indian ricegrass, 
galleta, and cactus. Capability unit VIIs-R3, nonirrigated; 
Curhollow soil in Southern Semidesert Shallow Hardpan, 
10- to 12- inch precipitation zone, range site and wildlife 
suitability group 3242; Rock outcrop in wildlife suitability 
group 4444 and range site not assigned. 


Dagflat Series 


The Dagflat series consists of well-drained soils on 
mountain side slopes in the northwestern part of the sur- 
vey area. These soils formed in material weathered from 
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coarse-grained acid igneous rocks. Slopes range from 30 to 
60 percent. Elevation is 4,500 to 6,500 feet. The native vege- 
tation is pinyon pine, juniper, shrubs, and grasses. Average 
annual precipitation is 14 to 15 inches, average annual air 
temperature is 45° to 52° F, and the frost-free period is 120 
to 160 days. Dagflat soils commonly are associated with 
Motoqua, Quazo, and Tacan soils. 

In a representative profile the surface layer is dark red- 
dish-gray very cobbly coarse sandy loam and coarse sandy 
loam about 6 inches thick. The subsoil is reddish-brown 
coarse sandy clay loam and coarse sandy loam about 20 
inches thick. The substratum is light-brown coarse loamy 
sand about 4 inches thick. Acid igneous bedrock is at a 
depth of about 80 inches. 

Permeability is moderately slow. Runoff is medium, and 
the hazard of erosion is moderate. Available water capacity 
is 4 to 6 inches. The water supplying capacity is 5 to 8 
inches. Roots penetrate as far down as bedrock. 

Dagflat soils are used mainly for range and wildlife 
habitat. 

Representative profile of Dagflat very cobbly sandy 
loam, 30 to 60 percent slopes, in an area of Dagflat-Motoqua 
complex, 30 to 70 percent slopes, in the area of the East 
Fork of Beaver Dam Wash, near Hamburg Peak, at the 
southwest corner of sec. 14, T. 39 S., R. 18 W.: 


A11—0 to 2 inches, dark reddish-gray (5YR 4/2) very cobbly coarse 
sandy loam, dark reddish brown (SYR 2/2) when moist; mod- 
erate, fine, granular structure; loose, friable, slightly sticky and 
slightly plastic; many fine roots; 65 percent of surface covered 
with cobbles and stones; slightly acid; clear, smooth boundary. 

A12—2 to 6 inches, dark reddish-gray (5YR 4/2) coarse sandy loam, 
dark reddish brown (5YR 2/2) when moist; moderate, fine and 
medium, granular strueture; slightly hard, friable, slightly 
sticky and slightly plastic; many fine roots; slightly acid; clear, 
smooth boundary. 

B1t—6 to 9 inches, reddish-brown (5YR 5/8) coarse sandy loam, dark 
reddish brown (5YR 3/3) when moist; moderate, medium, sub- 
angular blocky structure; hard, firm, sticky and plastic; few fine, 
medium, and coarse roots; common fine pores; slightly acid; 
gradual, wavy boundary. 

B21t—9 to 17 inches, reddish-brown (5YR 5/3) coarse sandy clay 
loam, dark reddish brown (5YR 3/3) when moist; strong, coarse, 
subangular blocky structure; very hard, firm, slightly sticky and 
slightly plastic; few fine and medium roots; common fine pores; 
common thin clay films on faces of peds and in pores; slightly 
acid; gradual, wavy boundary. 

B22t--17 to 26 inches, reddish-brown (5YR 5/8) coarse sandy loam, 
reddish brown (SYR 4/3) when moist; strong, coarse, subangular 
blocky structure; hard, firm, slightly sticky and slightly plastic; 
few fine and medium roots; common fine pores; common thin 
clay films on faces of peds and in pores; slightly acid; gradual, 
wavy boundary. 

C—26 to 30 inches, light-brown (7.5YR 6/4) coarse loamy sand, 
brown (7.5YR 4/2) when moist; massive; extremely hard, weath- 
ered bedrock that can be cut with a spade. 

R—30 inches, bedrock (dacite). 


The average annual soil temperature at a depth of 20 inches is 47° 
to 54° F. The profile ranges from slightly acid to neutral and is non- 
calcareous throughout. 

The A horizon has hue of 5YR, 7.5YR, or 10YR; value of 3 to 5 
when dry and 2 or 3 when moist; and chroma of 2 or 3. It is very 
cobbly sandy loam or very cobbly loam that is 50 to 80 percent cobbles 
and gravel. 

The B2t horizon has hue of 5YR, 7.5YR, or 10YR; value of 4 to 6 
when dry and 2 to 4 when moist; and chroma of 2 to 4. It is coarse 
sandy clay loam or sandy clay loam. 

The C horizon is coarse sandy loam or coarse loamy sand. It is 
mainly weathered rock that is very hard but can be cut with a spade. 


Dagflat-Motoqua complex, 30 to 70 percent slopes 
(DAG).— This complex is on mountains in the northwestern 


part of the survey area. It is about 50 percent Dagflat very 
cobbly sandy loam, 30 to 60 percent slopes; 30 percent Moto- 
qua very gravelly sandy loam, 30 to 70 percent slopes; and 
20 percent other soils. The Dagflat soil is on mountain side 
slopes, and the Motoqua soil is dominantly on ridge crests 
and on some of the steeper south- and west-facing slopes. 

Included with these soils in mapping are small areas of 
Quazo very gravelly sandy loam, 30 to 70 percent slopes; a 
sandy clay loam that is very shallow over bedrock; and 
Rock outcrop, which is about 5 percent of the area. Also in- 
cluded, in the area known as Daggett Flat, are areas of a 
soil that is similar to this Dagflat soil but has slopes of 10 
to 30 percent and is 40 to 60 inches deep over bedrock. 

The soils in this complex are used for range and wildlife 
habitat. The native vegetation is live oak, serviceberry, big 
sagebrush, Nevada bluegrass, and scattered pinyon pine 
and juniper. Capability unit VIIs-V, nonirrigated; wildlife 
suitability group 3242; Dagflat soil in Southern Upland 
Loam (Shrub) range site; Motoqua soil in Upland Stony 
Hills (Juniper) Summer Precipitation range site. 


Dalean Series 


The Dalean series consists of well-drained soils on old 
lava flows on foothills and fans in the Lava Point area of 
Zion National Park. These soils formed in material weath- 
ered from basalt. Slopes range from 0 to 15 percent. Eleva- 
tion is 6,000 to 8,000 feet. The native vegetation is 
dominantly Gambel oak, ponderosa pine, sagebrush, and 
grasses. Average annual precipitation is 16 to 18 inches, 
average annual air temperature is 42° to 45° F, and the 
frost-free period is 90 to 110 days. Dalean soils are com- 
monly associated with Paunsaugunt, Detra, and Kolob 
soils. 

In a representative profile the surface layer is dark- 
brown cobbly loam about 4 inches thick. The subsoil is 
dark-brown cobbly silty clay loam and very cobbly clay 
loam and brown very cobbly clay about 23 inches thick. 
Bedrock is at a depth of about 27 inches. 

Permeability is slow. Available water capacity is 2.5 to 
4 inches. The water supplying capacity is 5 to 7 inches. 
Roots penetrate as far down as bedrock. 

Dalean soils are used for recreation, wildlife habitat, 
and range. 

Representative profile of Dalean cobbly loam, 0 to 15 
percent slopes, in an area of range about 1,000 feet north of 
the south quarter corner of sec. 26, T. 39 S., R. 11 W., in 
Zion National Park: 


Al—O to 4 inches, dark-brown (7.5YR 4/3) cobbly loam, very dark 
brown (7.5YR 2/2) when moist; weak, very thick, platy structure; 
soft, friable, slightly sticky and slightly plastic; few medium and 
fine and common very fine roots; few fine and many very fine 
vesicular pores; 40 percent gravel, cobbles, and stones; neutral: 
clear, smooth boundary. 

B1—4 to 9 inches, dark-brown (7.5YR 3/3) cobbly silty clay loam, 
very dark brown (7.5YR 2/2) when moist; moderate, fine, sub- 
angular blocky; hard, firm, sticky and plastic; few medium, fine, 
and very fine roots; many very fine tubular pores; 40 percent 
gravel, cobbles, and stones; common thin clay films on faces of 
peds; neutral; clear, wavy boundary. 

B21t—9 to 16 inches, dark-brown (7.5YR 3/3) very cobbly heavy clay 
loam, dark brown (7.5YR 3/2) when moist; moderate, fine, pris- 
matic structure that parts to moderate, fine, angular blocky; 
very hard, very firm, sticky and very plastic; few fine and very 
fine roots; many very fine tubular pores; 55 percent gravel, 
cobbles, and stones; many moderately thick clay films on faces 
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of peds; neutral; gradual, wavy boundary. 

B22t—16 to 27 inches, very cobbly clay, brown (7.5YR 4/4) when 
crushed and dark brown (7.5YR 3/2) when moist; dark-brown 
(7.5YR 3/2) ped surfaces; strong, medium and fine, prismatic 
structure that parts to moderate, medium and fine, angular 
blocky; extremely hard, extremely firm, very sticky and very 
plastic; few very fine roots, many very fine tubular pores, 65 
percent gravel, cobbles, and stones; many thick clay films on 
faces of peds and on coarse fragments; neutral; abrupt, wavy 
boundary. 

R—27 inches, fractured, somewhat weathered basalt bedrock. 


Depth to bedrock ranges from 21 to 34 inches. The average annual 
soil temperature at a depth of 20 inches is 44° to 47° F, and the aver- 
age summer soil temperature is 62° to 65°. The profile is noncalcare- 
ous throughout and is neutral or slightly acid. 

The Al horizon has hue of 7.5YR or 10YR, value of 3 or 4 when dry 
and 2 or 3 when moist, and chroma of 2 or 3 when dry and 1 or 2 when 
moist. It ranges from very cobbly fine sandy loam to eobbly heavy 
loam and, in some small areas, to stony loam. It is 1 inch to 4 inches 
thick, 

The B2t horizon has hue of 7.5YR or 5YR, value of 3 or 4 when dry 
and 2 or 3 when moist, and chroma of 2 to 4. It ranges from very 
cobbly heavy clay loam to very cobbly or cobbly clay that is 35 to 70 
percent rock fragments. 


Dalean cobbly loam, 0 to 15 percent slopes (DBD) — 
This undulating soil is on old lava flows. Runoff is medium, 
and the hazard of erosion is slight. Slopes are medium in 
length. 

Included with this soil in mapping are small areas of 
Kolob very stony silt loam, 20 to 50 percent slopes; Detra 
fine sandy loam, 5 to 20 percent slopes; Kolob silt loam, 
brown variant, 10 to 30 percent slopes; Rock outcrop, which 
is 2 percent of the areas; and Stony colluvial land, which is 
4 percent of the areas. 

This Dalcan soil is used mainly for recreation, wildlife 
habitat, and range. The native vegeation is muttongrass, 
letterman needlegrass, western wheatgrass, Gambel oak, 
manzanita, ponderosa pine, and concolor fir. Capability 
unit VIIs-L, nonirrigated; Mountain Stony Loam (Summer 
Precipitation) range site; wildlife suitability group 3141. 


Detra Series 


The Detra series consists of well-drained soils on mesa 
tops and mountain side slopes in Zion National Park. These 
soils formed in material weathered from limestone and 
some sandstone. Slopes range from 2 to 30 percent. Eleva- 
tion is 6,200 to 8,200 feet. The native vegetation is shrubs, 
grasses, and scattered Gambei oak. Average annual precip- 
itation ranges from 16 to 18 inches, average annual air 
temperature is 42° to 45° F, and the frost-free period is 90 
to 120 days. Detra soils are commonly associated with 
Kolob, Dalean, and Kinesava soils. 

In a representative profile the surface layer is dark- 
brown fine sandy loam about 8 inches thick. The subsoil is 
dark-brown and yellowish-red sandy clay loam and clay 
loam about 36 inches thick. Bedrock is at a depth of about 
44 inches. 

Permeability is moderate. Runoff is slow, and the hazard 
of erosion is slight. Available water capacity is about 5 to 
7 inches. The water supplying capacity is 11 to 14 inches. 
Roots easily penetrate as far down as bedrock. 

Detra soils are used for recreation, wildlife habitat, and 
range. 

Representative profile of Detra fine sandy loam, 2 to 5 
percent slopes, in an area of Kinesava-Detra fine sandy 
loams, 2 to 15 percent slopes, on Cable Mountain Road near 


the deer exclosure area, about 1,200 feet south and 800 feet, 
east of the northeast corner of sec. 13, T. 418., R. 10 W.: 


Al1—0 to 3 inches, dark-brown (7.5YR 3/2) fine sandy loam, very 
dark brown (10YR 2/2) when moist; moderate, medium, granu- 
lar structure; slightly hard, friable, slightly sticky and slightly 
plastic; many fine and very fine roots; mildly alkaline; clear, 
smooth boundary. 

A12—8 to 8 inches, dark-brown (7.5YR 3/2) fine sandy loam, very 
dark brown (10YR 2/2) when moist; moderate, coarse, subangu- 
lar blocky structure that parts to moderate, medium, granular; 
slightly hard, friable, slightly sticky and slightly plastic; many 
fine and common medium roots; mildly alkaline; clear, smooth 
boundary. 

Blt—8 to 14 inches, dark-brown (7.5YR 3/2) sandy clay loam, very 
dark brown (7.5YR 2/2) when moist; moderate, medium, sub- 
angular blocky structure; hard, firm, sticky and plastic; common 
fine and few medium roots; common fine and few medium pores; 
mildly alkaline; clear, smooth boundary. 

B21t—14 to 27 inches, dark-brown (7.5YR 4/2) sandy clay loam, dark 
brown (7.5YR 3/2) when moist; moderate, coarse, subangular 
blocky structure; very hard, firm, sticky and plastic; common 
fine roots; common fine and few medium pores; few thin clay 
films; mildly alkaline; clear, wavy boundary. 

B22t—27 to 44 inches, yellowish-red (SYR 4/6) clay loam, yellowish 
red (SYR 4/6) when moist; strong, medium, prismatic structure 
that parts to moderate, medium, subangular blocky; extremely 
hard, extremely firm, very sticky and very plastic; common fine 
roots; few fine pores; common moderately thick clay films; mod- 
erately alkaline; abrupt, irregular boundary. 

R—44 inches, limestone bedrock; clay loam from B22t horizon ex- 
tends into the cracks. 


Depth to bedrock ranges from 40 to about 60 inches. The average 
annual soil temperature at a depth of 20 inches is 44° to 47° F, and 
the average summer soil temperature is 62° to 65°. 

The A horizon has hue of 7.5YR, 10YR, or 5YR; value of 2 to 4 when 
dry and 2 or 3 when moist; and chroma of 1 to 3. It is dominantly fine 
sandy loam but ranges to light sandy clay loam. 

The B2t horizon has hue of 7.5YR or 5YR, value of 4 or 5 when dry 
and 2 to 4 when moist, and chroma of 2 to 6. It is dominantly clay 
loam but ranges to sandy clay loam in the upper part. 


Detra-Kolob complex, 20 to 50 percent slopes 
(DKG).—This complex is mainly on the Horse Pasture 
Plateau near Lava Point Lookout in Zion National Park. It 
is about 50 percent Detra fine sandy loam, 20 to 30 percent 
slopes; 40 percent Kolob very stony silt loam, 20 to 50 per- 
cent slopes; and 10 percent other soils. The Detra soil has 
short slopes and is on mountains. The Kolob soil is steep to 
very steep, has short slopes, and is on mountains below 
outerops of basalt rock. 

The Detra soil has a profile similar to the one described 
as representative of the Detra series, but it has slopes of 
20 to 30 percent. The Kolob soil has profile similar to the 
one described as representative of the Kolob series, but the 
surface layer is about 30 percent stones. 

Included with these soils in mapping are small areas of 
Stony colluvial land; Kinesava fine sandy loam, 2 to 15 per- 
cent slopes; and Rock outcrops, which is about 2 percent of 
the areas. 

The soils in this complex are used mainly for recreation, 
wildlife habitat, and range. Capability unit VIIs-L, non- 
irrigated; Detra soil in Mountain Loam (Summer Precip- 
itation) range site and wildlife suitability group 2141, 
Kolob soil in Mountain Stony Loam (Summer Precipita- 
tion) range site and wildlife suitability group 3141. 


Draper Series 


The Draper series consists of somewhat poorly drained 
soils on alluvial fans and on the North Ash Creek flood 
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plain near New Harmony. These soils formed in mixed, 
noncalcareous or slightly calcareous alluvium weathered 
from coarse-grained acid igneous rock and some basalt. 
Slopes are short and convex, and they range from 2 to 5 
percent. Elevation is 5,000 to 5,400 feet. The native vegeta- 
tion is meadow sedges and grasses. Average annual precip- 
itation is about 15 inches, average annual air temperature 
is 45° to 52° F, and the frost-free period is 140 to 150 days. 
Draper soils commonly are associated with Lavate and 
Naplene soils. 

In a representative profile the surface layer is dark-gray 
loam about 7 inches thick. The underlying material is dark 
grayish-brown sandy loam and grayish-brown or brown 
loam to a depth of 60 inches. 

Permeability is moderate. Available water capacity is 8 
to 11 inches to a depth of 5 feet. Roots penetrate to a depth 
of 5 feet or more. 

Draper soils are used for irrigated pasture, apples, and 
native meadow pasture. 

Representative profile of Draper loam, 2 to 5 percent 
slopes, in an area of pasture one-half mile southwest of 
New Harmony, 2,030 feet north and 875 feet west of the 
southeast corner of sec. 21, T. 38 S., R. 18 W.: 


Ap—0 to 7 inches, dark-gray (10YR 4/1) loam, black (7.5YR 2/1) 
when moist; moderate, medium, subangular blocky structure 
that parts to moderate, very fine, granular; slightly hard, very 
friable, slightly sticky and nonplastic; many very fine and fine 
roots; few fine and many very fine tubular pores; 15 percent 
gravel 2 to 3 millimeters in diameter; slightly acid; clear, smooth 
boundary. 

C1—7 to 11 inches, dark grayish-brown (10YR 4/2) coarse sandy 
loam, very dark brown (10YR 2/2) when moist; weak, medium, 
subangular blocky structure that parts to moderate, fine, granu- 
lar; soft, very friable, nonsticky and nonplastic; few fine and 
very fine roots; few fine and many very fine tubular pores; 15 to 
20 percent gravel 2 to 4 millimeters in diameter; slightly acid; 
clear, smooth boundary. 

C2—11 to 36 inches, grayish-brown (10YR 5/2) loam, very dark 
brown (10YR 2/2) when moist; moderate, fine, subangular blocky 
structure; slightly hard, friable, slightly sticky and slightly plas- 
tic; few very fine roots; few fine and many very fine tubular 
pores; 15 percent gravel 2 to 4 millimeters in diameter; neutral; 
gradual, smooth boundary. 

C3—36 to 60 inches, brown (7.5YR 5/2) loam, dark brown (7.5YR 
8/2) when moist; very fine, distinct, yellowish-brown (10YR 5/6) 
mottles; weak, fine, subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; few very fine roots; 
common very fine tubular pores; 15 to 20 percent gravel 2 to 5 
millimeters in diameter; neutral. 


Gravel ranges from 2 to 5 millimeters in diameter. The profile 
ranges from slightly acid to mildly alkaline. It is generally nonealear- 
eous but is slightly calcareous in places. The average annual soil tem- 
perature at a depth of 20 inches is 45° to 57° F, and the average 
summer temperature is 65° to 70°. 

The A horizon has hue of 10YR or 7.5YR, value of 4 or 5 when dry 
and 2 or 3 when moist, and chroma of 1 or 2. It is loam that is mar- 
ginal to sandy loam. It ranges from 7 to 12 inches in thickness. 

The C horizon has value of 4 to 6 when dry and 2 to 4 when moist 
and chroma of 1 or 2. It is sandy loam, loam, or sandy clay loam, and 
in many places it is stratified. 


Draper loam, 2 to 5 percent slopes (DrB).— This soil is 
on alluvial fans and on the flood plain of North Ash Creek 
near Harmony. Runoff is slow, and the hazard of erosion is 
none to slight. Depth to the water table is 36 to 60 inches. 

Included with this soil in mapping are small areas of a 
soil that is similar to Draper loam but has a calcareous 
layer at a depth of about 30 inches; a deep, well-drained 
gravelly clay loam soil that has a dark-colored surface 
layer more than 20 inches thick; and noncalcareous, poorly 
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drained silty clay loam soils in small swales. 

This Draper soil is used for irrigated pasture, native 
meadow pasture, and, in small areas, apples. The native 
vegetation is slender wheatgrass, muttongrass, tufted 
hairgrass, sedges, edible valerian, and peavine. Capa- 
bility unit IIw-1, irrigated; Semiwet Meadows range site; 
wildlife suitability group 1242-I. 


Dune Land 


Dune land (DU) consists of sand-sized particles that are 
drifted and piled up by the wind. The dunes are actively 
shifting, so that no soil horizons have developed. Slopes are 
short and broken. Runoff is very slow. 

Very little vegetation occurs on these areas, except for 
short-lived annual grasses. Capability unit VIIIs-6, non- 
irrigated; wildlife suitability group 4444; range site not 
assigned. 


Eroded Land 


Eroded land consists of stratified shale and gypsum. 
Slopes are gently rolling to steep and are strongly dis- 
sected. Erosion is active, and sediment production is high. 

The native vegetation is sparse and is dominated by 
shrubs and forbs. Scattered juniper and pinyon trees are 
at the higher elevations. Eroded land is mapped only with 
Shalet soils. 

Eroded land-Shalet complex (EA).— This complex is 
about 60 percent Eroded land and 35 percent Shalet clay 
loam, 2 to 60 percent slopes. The Shalet soil is in protected 
swales and on side slopes intermingled with Eroded land. 
The Shalet soil has the profile described as representative 
of the Shalet series. Included in mapping, and making up 
about 5 percent of the acreage, are areas of Schmutz loam. 

The soils in this complex are used for wildlife habitat 
and range. The native vegetation is a very sparse stand of 
galleta, blackbrush, desert almond, Mormon tea, and 
pricklypear. Capability unit VIJe-R3, nonirrigated; Shalet 
soil in Southern Semidesert Shallow Loam range site and 
wildlife suitability group 4343; Eroded land in wildlife 
suitability group 4444 and range site not assigned. 

Eroded land-Shalet complex, warm (EB).— This com- 
plex is about 80 percent Eroded land and 20 percent Shalet 
clay loam, warm, 2 to 20 percent slopes. The gently sloping 
Shalet soil is in swales intermingled with Eroded land. 
Included in mapping are small areas of Badland. 

The Shalet soil has a profile similar to the one described 
as representative of the Shalet series. The average annual 
air temperature is 59° to 67° F, the frost-free period is 
about 195 days, and the elevation is 2,600 to 3,600 feet. 

The soils in this complex are used mainly for range. The 
native vegetation is a very sparse stand of galleta, cholla 
cactus, blackbrush, desert almond, and pricklypear. Capa- 
bility unit VIIe-C3, nonirrigated; Shalet soil in Southern 
Desert Stony Loam range site and wildlife suitability 
group 4348; Eroded land in wildlife suitability group 4444 
and range site not assigned. 


Esplin Series 


The Esplin series consists of shallow, well-drained soils 
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that are underlain by an indurated carbonate-cemented 
hardpan. These soils are on old basalt flows and alluvial 
fans. They formed in material weathered from basalt and 
in alluvium washed from basalt, limestone, quartzite, and 
shale. Slopes range from 0 to 3 percent. Elevation is 3,800 
to 4,600 feet. The native vegetation is desert shrubs, forbs, 
grasses, and cactus. Average annual precipitation ranges 
from 10 to 13 inches, average annual air temperature is 
52° to 56° F, and the frost-free period is 160 to 170 days. 
Esplin soils are commonly associated with Pastura soils. 

In a representative profile the surface layer is reddish- 
brown loam about 3 inches thick. The subsoil is dark-red 
and yellowish-red clay loam and silty clay loam about 7 
inches thick. The substratum is light reddish-brown silt 
loam about 8 inches thick. A carbonate-cemented hardpan 
is at adepth of about 18 inches. 

Permeability is moderate above the hardpan. Runoff is 
medium, and the hazard of erosion is moderate. Available 
water capacity, above the hardpan, is 2 to 3 inches. The 
water supplying capacity is 3 to 5 inches. Roots penetrate 
as far down as the hardpan. 


Esplin soils are used for range. 

Representative profile of Esplin loam, 0 to 2 percent 
slopes, in an area of the Pastura-Esplin complex, 0 to 10 
percent slopes, in an area of range about three-fourths 
mile southwest of Frog Hollow Dam, 400 feet south and 300 
feet west of the northeast corner of sec. 26, T. 42 S., R. 18 
W.: 


A1—0 to 8 inches, reddish-brown (5YR 4/4) loam, yellowish red (SYR 
3/6) when moist; moderate, very fine, granular structure; soft, 
friable, slightly sticky and slightly plastic; common fine and few 
medium roots; many vesicular pores; about 10 percent of the 
surface is covered with fragments of basalt gravel and the hard- 
pan; noncaleareous; moderately alkaline; clear, smooth 
boundary. 

B2t-—~3 to 7 inches, dark-red (2.5YR 3/6) clay loam, dark red (2.5YR 
3/6) when moist; weak, coarse, prismatic structure that parts 
to moderate, medium, subangular blocky; very hard, firm, sticky 
and plastic; common fine and medium roots; common fine and 
few medium interstitial pores; common moderately thick clay 
films in pores and on faces of peds; noncalcareous; moderately 
alkaline; clear, smooth boundary. 

B3ca—7 to 10 inches, yellowish-red (5YR 4/6) light silty clay loam, 
yellowish red (SYR 3/6) when moist; moderate, medium, sub- 
angular blocky structure; hard, friable, sticky and plastic; com- 
mon fine and medium roots; common fine and few medium 
interstitial pores; strongly calcareous, ]ime occurs as accretions 
and veins; strongly alkaline; clear, wavy boundary. 

Clea—10 to 18 inches, light reddish-brown (5YR 6/4) silt loam, 
yellowish red (5YR 5/6) when moist; weak, medium, subangular 
blocky structure; slightly hard, friable, slightly sticky and 
slightly plastic; common fine and few medium roots; common 
fine and few medium interstitial pores; strongly calcareous, lime 
occurs as accretions and veins; strongly alkaline; abrupt, smooth 
boundary. 

C2cam—-18 inches, indurated carbonate-cemented hardpan. 


Depth to the hardpan ranges from 18 to 20 inches. Gravel covers 
8 to 80 percent of the soil surface. The average annual soil tempera- 
ture at a depth of 20 inches is 54° to 58° F, and the average summer 
soil temperature is 71° to 76°. The profile is mildly alkaline to 
strongly alkaline. 

The Al horizon has hue of 5YR or 7.5YR, value of 4 to 6 when dry 
and 3 or 4 when moist, and chroma of 2 to 6. It is loam or fine sandy 
loam. 

The B2t horizon has hue of 2.5YR, 5YR, or 7.5YR; value of 3 to 5 
when dry and 3 or 4 when moist; and chroma of 2 to 6. It is clay loam 
or sandy clay loam. 

Esplin soils in the Washington County Area are mapped only with 
Pastura soils. 


SOIL SURVEY 


Fluvaquents and Torrifluvents, Sandy 


Fluvaquents and Torrifluvents, sandy (FA), is on flood 
plains of the Virgin River, mainly in the area of Hurricane 
and St. George. This mapping unit is about 60 percent 
Fluvaquents and 40 percent Torrifluvents. Fluvaquents are 
in swales and oxbows, and Torrifluvents are on slightly 
higher terraces and benches, mostly along the edges of the 
flood plain. Included in mapping are small areas of Tobler 
fine sandy loam, Tobler silty clay loam, and Riverwash. 

Fluvaquents are deep, somewhat poorly drained and 
poorly drained soils that formed in sandy alluvial deposits 
derived from sandstone, limestone, and shale. Slopes range 
from 0 to 2 percent. Elevation is 2,500 to 3,000 feet. The 
native vegetation is sedges, wiregrass, and cattails. Aver- 
age annual precipitation is 8 to 11 inches, average annual 
temperature is 57° to 67° F, and the frost-free period is 
190 to 205 days. 

Fluvaquents are dominantly fine sand but are commonly 
stratified with fine sandy loam, silt loam, and loamy fine 
sand. 

Depth to the water table fluctuates with the water level 
of the river. During periods of high runoff, many areas of 
Fluvaquents are flooded for short periods of time. High 
runoff can occur in winter, in spring, or late in summer. 
Permeability is rapid. Runoff is slow, and the hazard of 
erosion is severe. 

Torrifluvents are deep, well drained and moderately 
well drained soils that formed in alluvial deposits derived 
from sandstone, limestone, and shale. Slopes range from 
0 to 3 percent. Elevation is 2,500 to 3,000 feet. The native 
vegetation is Kentucky bluegrass, galleta, saltgrass, red 
willow, and black willow. Average annual precipitation is 
8 to 11 inches, average annual temperature is 57° to 67° F, 
and the frost-free period is 190 to 195 days. 

Torrifluvents are dominantly loamy fine sand and fine 
sandy loam stratified with silt loam and loam. 

Depth to the water table fluctuates with the water level 
of the river, but normally it is more than 40 inches. Perme- 
ability is rapid. Runoff is slow, and the hazard of erosion 
is moderate to severe. 

These soils are suited to limited use for grazing and wild- 
life habitat. Capability unit VIIw-07, nonirrigated; Semi- 
wet Stream Bottoms range site; wildlife suitability group 
4424, 


Gullied Land 


Gullied land (GA) consists of areas that are so cut by 
gullies that any soil profiles have been destroyed. These 
areas support little or no vegetation and have no value for 
farming. Most have shallow soil material, but leveling is 
not practical. Gullied land is suited to limited use for graz- 
ing and wildlife habitat. Capability unit VIIJe-E, nonirri- 
gated; wildlife suitability group 4444; range site not 
assigned. 


Hantz Series 


The Hantz series consists of well-drained soils on allu- 
vial flood plains. These soils formed in mixed alluvium 
derived from limestone, shale, and sandstone. Slopes are 0 
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to 2 percent. Elevation is 2,700 to 3,300 feet. The native 
vegetation is desert shrubs and grasses. Average annual 
precipitation is 8 to 11 inches, average annual air tempera- 
ture is 57° to 67° F, and the frost-free period is 190 to 200 
days. Hantz soils are associated with St. George, Tobler, 
and Leeds soils. 

In a representative profile the surface layer is brown 
silty clay loam about 9 inches thick. The underlying mate- 
rial is light-brown or light reddish-brown silty clay to a 
depth of 70 inches. The profile is calcareous and moder- 
ately alkaline throughout. 

Permeability is slow. Available water capacity is 8 to 12 
inches to a depth of 5 feet. Roots penetrate to a depth of 60 
inches or more. In some places the water table is at a depth 
of 4 to 5 feet during the irrigation season. 

Hantz soils are used for irrigated crops. 

Representative profile of Hantz silty clay loam, in an 
area of irrigated crops 2 miles south of Washington, about 
oe ee east of the north quarter corner of sec. 34, T. 42S., 
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Ap—0 to 9 inches, brown (7.5YR 5/4) silty clay loam, dark brown 
(7.5YR 4/2) when moist; weak, medium, subangular blocky 
structure; very hard, friable, slightly sticky and plastic; common 
fine roots; common fine and few medium tubular pores; slightly 
calcareous; moderately alkaline; clear, smooth boundary. 

C1—9 to 19 inches, light-brown (7.5YR 6/4) silty clay, dark brown 
(7.5¥YR 3/4) when moist; massive; hard, firm, sticky and very 
plastic; few fine roots; common fine tubular pores; moderately 
calcareous; moderately alkaline; clear, smooth boundary. 

C2—19 to 47 inches, light reddish-brown (5YR 6/4) silty clay, reddish 
brown (5YR 4/4) when moist; massive; hard, firm, sticky and 
very plastic; few fine roots; common fine and few medium tubu- 
lar pores; 2-inch layer of loamy sand between depths of 45 and 47 
inches; moderately calcareous; moderately alkaline; gradual, 
wavy boundary. 

C3—47 to 70 inches, light reddish-brown (5YR 6/4) silty clay, yellow- 
ish red (5YR 4/8) when moist; common, medium, distinct, yel- 
lowish-brown (10YR 5/6) mottles; massive; hard, firm, sticky 
and plastic; few fine roots; common fine tubular pores; about 3 
percent common fine, soft masses of gypsum; moderately eal- 
careous; moderately alkaline. 


The average annual soil temperature at a depth of 20 inches ranges 
from 59° to 67° F. The profile is slightly calcareous to moderately 
calcareous. 

The A horizon has hue of 7.5YR or 5YR, value of 5 or 6 when dry 
and 4 when moist, and chroma of 2 to 4. It is dominantly silty clay 
loam, but in places it is light silty clay. It ranges from 7 to 10 inches 
in thickness. 

The C horizon has hue of 7.5YR or 5YR, value of 6 when dry and 
3 or 4 when moist, and chroma of 4 to 8. It is dominantly silty clay 
or clay, but thin strata of sandy loam, loam, and loamy sand are in 
the lower part. It is less than 5 percent, by volume, small masses or 
veins of gypsum. 


Hantz silty clay loam (Ha).—This soil is on old alluvial 
flood plains near St. George and in the area of Bench Lake. 
Slopes are 0 to 2 percent. Runoff is medium, and the hazard 
of erosion is slight. 

Included with this soil in mapping are small areas of St. 
George silty clay loam, moderately saline; Tobler silty clay 
loam; and Leeds silty clay loam, 0 to 1 percent slopes. 

This Hantz soil is used for irrigated small grain and 
pasture. Capability unit IIs-05, irrigated; wildlife suit- 
ability group 1242-I; range site not assigned. 


Harrisburg Series 


The Harrisburg series consists of well-drained soils that 
are underlain by a carbonate-cemented hardpan at a depth 
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of 24 to 40 inches. These soils are on desert mesas. They 
formed in residuum weathered from sandstone and wind- 
blown sediments derived from sandstone, volcanic ash, and 
shale. Slopes range from 0 to 20 percent. Elevation is 
2,800 to 3,500 feet. The native vegetation is creosotebush, 
galleta, filaree, yellowbrush, and cheatgrass. Average an- 
nual precipitation ranges from 8 to 11 inches, average an- 
nual air temperature is 57° to 65° F, and the frost-free 
period is 190 to 195 days. Harrisburg soils are commonly 
associated with Bermesa, Pintura, Tobler, and Winkel soils. 

In a representative profile the surface layer is yellowish- 
red fine sandy loam about 2 inches thick. The underlying 
material is yellowish-red fine sandy loam to a depth of 35 
inches. An indurated carbonate-cemented hardpan is at a 
depth of 35 inches. The profile is moderately alkaline 
throughout. 

Permeability is moderately rapid. Available water capac- 
ity, above the hardpan, is 3.5 to 5.0 inches. The water 
supplying capacity is 3 to 5 inches. Roots penetrate as far 
down as the hardpan. 

Harrisburg soils are used mainly for range. Small irri- 
gated areas are used for small grain, alfalfa, and pasture. 

Representative profile of Harrisburg fine sandy loam, 
1 to 5 percent slopes, in an area of range east of the old St. 
George Airport, 1,600 feet south and 1,600 feet east of the 
northwest corner of sec. 24, T. 48S., R. 15 W:: 


Al—0 to 2 inches, yellowish-red (SYR 5/6) fine sandy loam, yellow- 
ish red (GYR 4/6) when moist; weak, thin, platy structure; loose, 
very friable, nonsticky and nonplastic; common fine and very 
fine roots; common fine and very fine vesicular pores; 5 percent 
gravel; slightly calcareous; moderately alkaline; abrupt, smooth 
boundary. 

C1—2 to 26 inches, yellowish-red (5YR 5/6) fine sandy loam, yellow- 
ish red (SYR 4/6) when moist; weak, medium, subangular blocky 
structure; soft, very friable, nonsticky and nonplastic; few fine 
and very fine roots; common fine and very fine tubular pores; 5 
percent gravel; slightly calcareous; moderately alkaline; clear, 
smooth boundary. 

C2—26 to 35 inches, yellowish-red (5YR 5/6) fine sandy loam, yellow- 
ish red (5YR 4/6) when moist; weak, medium, subangular blocky 
structure; soft, very friable, nonsticky and nonplastic; few fine 
and very fine roots; common fine and very fine tubular pores; 
slightly calcareous; moderately alkaline; abrupt, wavy 
boundary. 

C8cam—35 inches, indurated carbonate-cemented hardpan. 


Depth to the hardpan ranges from 24 to 40 inches. The average 
annual soil temperature at a depth of 20 inches is 59° to 63° F, and 
the average summer soil temperature is 77° to 82°. 

The A horizon has hue of 5YR or 7.5YR, value of 3 or 4 when moist, 
and chroma of 4 to 6. It is fine sandy loam or loamy fine sand that 
ranges from neutral to moderately alkaline. 

The C horizon has hue of 5YR or 2.5YR, value of 5 or 6 when dry 
and 3 to 5 when moist, and chroma of 4 to 8. It ranges from fine sandy 
loam to very fine sandy loam or loamy fine sand or gravelly fine 
sandy loam that is 5 to 30 percent gravel. It is moderately calcareous 
to strongly calcareous and mildly alkaline to strongly alkaline. 


Harrisburg fine sandy loam, 1 to 5 percent slopes 
(HbC)— This nearly level to sloping soil is on mesas. It has 
the profile described as representative of the series. Runoff 
is slow, and the hazard of erosion is slight. 

Included with this soil in mapping are small areas of 
Toquerville fine sand, 2 to 20 percent slopes; Pintura loamy 
fine sand, 1 to 5 percent slopes; and Tobler fine sandy loam. 
Also included are areas of Rock land, which make up about 
2 percent of the mapped area. 

This Harrisburg soil is used mainly for range. Some 
small areas are used for irrigated alfalfa, small grain, and 
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pasture. The native vegetation is mainly creosotebush, 
galleta, filaree, yellowbrush, and blackbrush. Capability 
units IIIs-03, irrigated, Vile-C, nonirrigated; Southern 
Desert Loam range site; wildlife suitability group 4343. 

Harrishburg-Rock land association(HD).— This soil as- 
sociation is on mesa remnants about 1 mile to 3 miles north 
and northeast of St. George. It is about 65 percent Harris- 
burg fine sandy loam, 5 to 20 percent slopes; 15 percent 
Rock land; and 20 percent other soils. Rock land is inter- 
spersed areas of bare rock and rock that has a thin covering 
of fine sand. In most places it is somewhat higher on the 
slope than the Harrisburg soil. Runoff is medium, and the 
hazard of erosion is moderate. 

The Harrisburg soil has a profile similar to the one de- 
scribed as representative of the Harrisburg series, but it is 
steeper. It has a sparse vegetative cover of creosotebush, 
blackbrush, galleta, cheatgrass, and filaree. 

Included with this association in mapping are small 
areas of Toquerville fine sand, 2 to 20 percent slopes, and 
Pintura loamy fine sand, hummocky, 1 to 10 percent slopes. 

The soil in this mapping unit is used for range. Wildlife 
suitability group 4343; Harrisburg soil in capability unit 
VIle-C, nonirrigated, and Southern Desert Loam range 
site; Rock land in capability unit VITIs-X, nonirrigated; 
range site not assigned. 


Hobog Series 


The Hobog series consists of shallow, well-drained soils 
that are 8 to 20 inches deep over bedrock. These soils are on 
mesas and mountain side slopes. They formed in material 
weathered from sandstone. Slopes range from 3 to 40 per- 
cent. Elevation is 2,600 to 3,800 feet. The native vegetation 
is desert shrubs, forbs, grasses, and cactus. Average an- 
nual precipitation is 8 to 11 inches, average annual air tem- 
perature is 57° to 67° F, and the frost-free period is 190 to 
195 days. Hobog soils are commonly associated with Ren- 
bae and Tobler soils. 

In a representative profile the surface layer is reddish- 
brown very cobbly loam about 4 inches thick. The under- 
lying material is reddish-yellow very flaggy loam about 9 
inches thick. Sandstone bedrock is at a depth of about 13 
inches. 

Permeability is moderate. Runoff is rapid, and the haz- 
ard of erosion is severe. Available water holding capacity is 
1 inch to 2 inches. The water supplying capacity is 2 to 4 
inches. Roots penetrate as far down as bedrock. 

Hobog soils are used for range. 

Representative profile of Hobog very cobbly loam, 3 to 
40 percent slopes, in an area of Hobog-Rock land associa- 
tion, in an area of range about 3 miles southeast of St. 
George, 400 feet north and 1,200 feet east of the southwest 
corner of sec. 34, T. 428., R. 15 W.: 

A1—0 to 4 inches, reddish-brown (5YR 5/4) very cobbly loam, red- 
dish brown (5YR 4/4) when moist; weak, medium, subangular 
blocky structure (uppermost % inch has weak, thin, platy struc- 
ture); slightly hard, friable, slightly sticky and slightly plastic, 
few fine roots; few fine tubular pores; moderately calcareous, 
lime is disseminated; strongly alkaline; clear, smooth boundary. 

Cca—4 to 13 inches, reddish-yellow (5YR 6/6) very flaggy loam, red- 
dish brown (5YR 4/4) when moist; massive; slightly hard, fri- 
able, sticky and plastic; few fine roots; few fine tubular pores; 
moderately calcareous, lime is mainly disseminated, but some 


hard coatings on undersides of rock fragments are strongly cal- 
careous; moderately alkaline; abrupt, wavy boundary. 


SOIL SURVEY 


R—13 inches, sandstone bedrock. 


Depth to bedrock ranges from 8 to 20 inches, The average annual 
soil temperature at a depth of 20 inches is 59° to 65° F, and the aver- 
age summer soil temperature is 77° to 82° F. The profile is moder- 
ately alkaline or strongly alkaline. It is 35 to 75 percent rock 
fragments. 

The A1 horizon has hue of 5YR or 7.5YR and chroma of 3 or 4. It 
ranges from very cobbly loam to gravelly fine sandy loam. 

The C horizon has hue of 5YR or 7.5YR. It ranges from very flaggy 
loam to very gravelly loam. 


Hobog-Rock land association (HG).— This association 
is about 50 percent Hobog very cobbly loam, 8 to 40 percent 
slopes; 40 percent Rock land; and 10 percent other soils. 
The Hobog soil is on mesas, and Rock !and is on ridges 
and sharp breaks along drainageways. 

Included with this soil in mapping are small areas of 
Renbae channery clay loam, 2 to 30 percent slopes, and 
exposed bedrock, which makes up about 5 percent of the 
areas. 

The Hobog soil in this association is used for range. The 
native vegetation is creosotebush, blackbrush, bursage, 
Mormon tea, desert almond, galleta, cheatgrass, and cholla 
cactus. Wildlife suitability group 4343; Hobog soil in capa- 
bility unit VIIs-C8, nonirrigated, and Southern Desert 
Stony Loam range site; Rock land in capability unit 
VIIIs-X, nonirrigated, and range site not assigned. 


Hogg Series 


The Hogg series consists of well-drained soils on 
smooth mesa tops in the northeastern part of Zion Na- 
tional Park. These soils formed in material weathered 
from limestone and sandstone. Slopes range from 2 to 
5 percent. Elevation is 6,000 to 7,000 feet. The native 
vegetation is dominantly ponderosa pine, Gambel oak, 
shrubs, and grasses. Average annual precipitation 
ranges from 16 to 18 inches, average annual air tem- 
perature is 45° to 50° F, and the frost-free period is 90 to 
120 days. Hogg soils are most commonly associated with 
Paunsaugunt and Detra soils. 

In a representative profile the surface layer is brown 
and light-brown fine sandy loam about 25 inches thick. The 
subsoil is yellowish-red and pink fine sandy loam and clay 
about 27 inches thick. Limestone bedrock is at a depth of 
about 52 inches. 

Permeability is moderately slow. Runoff is slow, and the 
hazard of erosion is slight. Available water capacity is 6 
to 8 inches to a depth of 5 feet. The water supplying capac- 
ity is 11 to 14 inches. Roots penetrate as far down as 
bedrock. 

Hogg soils are used for recreation, wildlife habitat, and 
range. 

Representative profile of Hogg fine sandy loam, 2 to 5 
percent slopes, in an area of the Kolob-Hogg complex, 2 to 
8 percent slopes, along observation point road in the 
NW4UNW4 sec. 36, T. 408., E. 10 W.: 

01—¥ inch to 0, leaves and twigs. 

A11—0 to 4 inches, brown (10YR 5/3) fine sandy loam, dark brown 
(7.5YR 3/2) when moist, weak, moderately thick, platy structure 
that parts to moderate, fine, granular; soft, very friable, non- 
sticky and nonplastic; few fine roots; mildly alkaline; clear, 
smooth boundary. 

A12—4 to 12 inches, brown (7.5YR 5/4) fine sandy loam, dark brown 
(7.5YR 4/4) when moist; weak, medium, subangular blocky 


structure; soft, very friable, nonsticky and nonplastic; common 
fine and few medium roots; few fine, medium, and coarse pores; 
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mildly alkaline; clear, smooth boundary. 

A13-—-12 to 25 inches, light-brown (7.5YR 6/4) fine sandy loam, red- 
dish brown (5YR 4/4) when moist; moderate, medium, subangu- 
lar blocky structure; slightly hard, very friable, nonsticky and 
nonplastic; few fine, medium, and coarse roots; few fine, me- 
dium, and coarse pores; mildly alkaline; clear, smooth boundary. 

B1—25 to 36 inches, yellowish-red (5YR 5/6) fine sandy loam, yellow- 
ish red (5YR 4/6) when moist; moderate, medium, subangular 
blocky structure; very hard, friable, slightly sticky and non- 
plastic; few fine, medium, and coarse roots; common very fine 
pores and few fine and medium pores; mildly alkaline; clear, 
smooth boundary. 

B21t—36 to 49 inches, yellowish-red (SYR 4/8) clay, dark red (2.5YR 
3/6) when moist; strong, coarse, prismatic structure; extremely 
hard, extremely firm; very sticky and plastic; few fine, medium, 
and coarse roots; few very fine and fine pores; many moderately 
thick clay films on faces of peds; mildly alkaline; abrupt, smooth 
boundary. 

B22tca—49 to 52 inches, yellowish-red (SYR 4/8) and pink (7.5YR 
8/4) clay, dark red (2.5YR 3/6) and pink (7.5YR 7/4) when moist; 
moderate, medium, prismatic structure; extremely hard, ex- 
tremely firm, very sticky and plastic; few medium and coarse 
roots; few fine pores; common moderately thick clay films on 
faces of peds; moderately calcareous, lime is segregated in 
seams; moderately alkaline; abrupt, smooth boundary. 

R—52 inches, limestone bedrock. 


The average annual soil temperature at a depth of 20 inches ranges 
from 44° to 49° F, and the average summer soil temperature is 62° to 
65°. The profile ranges from neutral to moderately alkaline. 

The A horizon has hue of 10YR, 7.5YR, or 5YR; value of 4 to 6 when 
dry and 3 or 4 when moist; and chroma of 2 to 4. It ranges from fine 
sandy loam to light sandy loam. 

The B2t horizon has hue of 2.5YR or 5YR, value of 3 to 5 when dry 
and 3 or 4 when moist, and chroma of 5 to 8. 

Hogg soils in the Washington County Area are mapped only with 
Kolob soils. 


Ildefonso Series 


The Ildefonso series consists of well-drained soils that 
are underlain by limestone bedrock. These soils are on low, 
rolling hills in the north-central part of the survey area. 
They formed in materials weathered from limestone, con- 
glomerate, sandstone, and some acid igneous rocks. Slopes 
range from 5 to 30 percent. Elevation is 5,000 to 5,400 feet. 
The native vegetation is juniper, pinyon pine, shrubs, and 
grasses. Average annual precipitation is 14 to 15 inches, 
average annual air temperature is 45° to 52° F, and the 
frost-free period is 120 to 160 days. Ildefonso soils com- 
monly are associated with Naplene and Nehar soils. 

In a representative profile the surface layer is brown 
very gravelly sandy loam and very gravelly loam about 10 
inches thick. The underlying material is pinkish-white and 
pink very gravelly sandy loam and very cobbly sandy loam 
to a depth of 40 inches. Limestone bedrock is at a depth of 
about 40 inches. 

Permeability is rapid. Runoff is slow, and the hazard of 
erosion is moderate. Available water capacity is 3 to 5 
inches. The water supplying capacity is 4 to 6 inches. Roots 
penetrate as far down as bedrock. 

Ildefonso soils are used for range and wildlife habitat. 

Representative profile of Ildefonso very gravelly 
sandy loam, 5 to 30 percent slopes, in an area of the Nehar- 
Ildefonso complex, 3 to 30 percent slopes, in an area of 
range 3% miles southeast of New Harmony, 1,450 feet east 
and 1,320 feet north of the southwest corner of sec. 31, T. 
38 S.,R.12 W.: 

A1l—0 to 5 inches, brown (7.5YR 5/3) very gravelly sandy loam, 


dark brown (7.5YR 3/2) when moist; weak, thick, platy struc- 
ture that parts to moderate, fine and very fine, granular; slightly 


hard, very friable, nonsticky and nonplastic; few fine and com- 
mon very fine roots; few fine and common very fine vesicular 
pores; 55 percent gravel and cobbles; strongly calcareous, lime is 
disseminated; moderately alkaline; clear, smooth boundary. 

Al12—5 to 10 inches, brown (10YR 5/8) very gravelly loam, dark 
brown (7.5YR 4/2) when moist; moderate, very fine, granular 
structure; soft, friable, slightly sticky and nonplastic; few me- 
dium and fine and common very fine roots; common fine and 
very fine pores; strongly calcareous, lime is disseminated; mod- 
erately alkaline; clear, wavy boundary. 

Clca—10 to 21 inches, pinkish-white (7.5YR 8/2) very gravelly sandy 
loam, light brown (7.5YR 6/4) when moist; weak, coarse, sub- 
angular blocky structure; very hard, very friable, nonsticky and 
nonplastic; few medium, fine, and very fine roots; few medium 
and fine and common very fine pores; 55 percent gravel and 
cobbles; very strongly calcareous, lime is disseminated and 
weakly indurated; moderately alkaline; gradual, wavy boundary. 

C2ca—21 to 28 inches, pink (5YR 7/3) very gravelly sandy loam, light 
reddish brown (5YR 6/4) when moist; weak, fine, subangular 
blocky structure; slightly hard, very friable, nonsticky and non- 
plastic; few medium, fine, and very fine roots; common very 
fine pores; very strongly calcareous, lime is disseminated; 
strongly alkaline; clear, wavy boundary. 

C3—28 to 40 inches, pink (5YR 7/4) very cobbly sandy loam, reddish 
brown (5YR 5/4) when moist; massive; soft, very friable, non- 
sticky and nonplastic; few fine and very fine roots; common very 
fine pores; strongly alkaline; clear, wavy boundary. 

R—40 inches, weathered limestone. 


Depth to bedrock ranges from 40 to 50 inches. In some areas as 
much as 3 percent of the surface is covered with stones. Depth to the 
Ceca horizon is 9 to 16 inches. The profile is moderately alkaline to 
strongly alkaline. The average annual soi] temperature at a depth of 
20 inches is 47° to 54° F. 

The A horizon has value of 4 to 6 when dry and chroma of 2 to 4. 
It is sandy loam or loam that is 35 to 60 percent rock fragments of 
gravel or cobble size. It ranges from 2 to 10 inches in thickness. 

The C horizon has hue of 7.5YR, 5 YR, or 10YR; value of 5 to 8 when 
dry and 4 to 6 when moist; and chroma of 2 to 5. It is sandy loam, 
loam, sandy clay loam, or clay loam that is 40 to 70 percent rock frag- 
ments of gravel size. 

Ildefonso soils in the Washington County Area are mapped only 
with Nehar soils. 


Isom Series 


The Isom series consists of well-drained soils on alluvial 
fans and cones. These soils formed in cobbly alluvium 
washed from limestone, sandstone, and shale. Slopes range 
from 3 to 30 percent. Elevation is 2,700 to 3,900 feet. The 
native vegetation is desert shrubs, grasses, and cactus. 
Average annual precipitation is 8 to 11 inches, average 
annual air temperature is 57° to 67° F, and the frost-free 
period ranges from 175 to 195 days. Isom soils are com- 
monly associated with Junction, Leeds, Nikey, and Tobler 
soils. 

In a representative profile the surface layer is brown 
cobbly sandy loam about 2 inches thick. The underlying 
material is light-brown or pink cobbly sandy loam and 
very cobbly sandy loam to a depth of 60 inches or more. 

Permeability is moderately rapid. Available water capac- 
ity is 2 to 5 inches to a depth of 5 feet. The water supplying 
capacity is 3 to 5 inches. Roots penetrate to a depth of 40 
inches or more. 

Isom soils are used for range and wildlife habitat. 

Representative profile of Isom cobbly sandy loam, 3 to 
30 percent slopes, in an area of Nikey-Isom complex, 3 to 
30 percent slopes, in an area of range about 8% miles south 
of Hurricane, 1,140 feet south and 1,000 feet east of the 
northwest corner of sec. 15, T. 438., R. 13 W:: 


A1—0 to 2 inches, brown (7.5YR 5/4) cobbly sandy loam, dark brown 
(7.5YR 4/4) when moist; weak, very fine, granular structure; 
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soft, very friable, slightly sticky and nonplastic; 50 percent 
cobbles and gravel; strongly calcareous, lime is disseminated; 
moderately alkaline; clear, smooth boundary. 

C1—2 to 10 inches, light- brown (7.5YR 6/4) eobhly sandy loam, dark 
brown (7. 5YR 4/4) when moist; massive; soft, very friable, 
slightly sticky and nonplastic; 35 percent cobbles and gravel: 
strongly calcareous, lime is disseminated; moderately alkaline; 
clear, wavy boundary. 

C2—10 to 22 inches, light. brown (7.5YR 6/4) very cobbly sandy loam, 
brown (7.5YR 5/4) when moist; massive; soft, very friable, 
slightly sticky and nonplastic; 50 percent cobbles and gravel; 
coating of gypsum on cobbles and pebbles; strongly calcareous, 
lime is disseminated; moderately alkaline; gradual, wavy 
boundary. 

C3—22 to 60 inches, pink (7.5YR 7/4) very cobbly sandy loam, light 
brown (7.5YR 6/5) when moist; single grained; loose, very fri- 
able, nonsticky and nonplastic; 65 percent cobbles and gravel; 
coating of gypsum on cobbles and pebbles; strongly calcareous, 
lime is disseminated; moderately alkaline. 


The soil ranges from 40 to 60 inches or more in thickness. It is 35 to 
80 percent cobbles and gravel. It is moderately alkaline to strongly 
alkaline. The average annual soil temperature at a depth of 20 inches 
is 59° to 67° F, and the average summer soil temperature is 78° to 
83°. 

The A horizon has value of 5 or 6 when dry. It is cobbly fine sandy 
loam, cobbly sandy loam, or gravelly sandy loam. 

The C horizon has hue of 7.5YR or 5YR and chroma of 3 to 5. It 
ranges from cobbly or very cobbly very sandy loam to very gravelly 
sandy loam. 


Isom cobbly sandy loam, 3 to 30 percent slopes 
(\AF).—This rolling soil is on dissected hills and alluvial 
fans. Runoff is medium, and the hazard of erosion is mod- 
erate to high. Roots penetrate to a depth of 40 inches or 
more. 

Included with this soil in mapping are small areas of 
Nikey sandy loam, 3 to 15 percent slopes, and a shallow 
very gravelly sandy loam soil on ridge crests. 

This Isom soil is used for range. The native vegetation is 
creosotebush, Mormon tea, cholla cactus, galleta, Indian 
ricegrass, and cheatgrass. Capability unit VIIs—C4, non- 
irrigated; Southern Desert Stony Loam range site; wildlife 
suitability group 4343. 


Ivins Series 


The Ivins series consists of somewhat excessively 
drained soils on desert benches or terraces. These soils 
formed in sandy eolian deposits derived from sandstone 
and shale. Slopes range from 1 to 5 percent. Elevation is 
2,800 to 3,800 feet. The native vegetation is desert shrubs, 
forbs, and grasses. Average annual precipitation ranges 
from 8 to 11 inches, average annual air temperature is 57° 
to 67° F, and the frost-free period is 170 to 195 days. Ivins 
soils are commonly associated with Junction, Pintura, and 
Tobler soils. 

In a representative profile the soil is red loamy fine sand 
to a depth of about 24 inches. This is underlain by dark-red 
or red and pink sandy clay loam or dark-red sandy clay to a 
depth of about 64 inches. 

Permeability is rapid to a depth of 24 inches and mod- 
erately slow below. Available water capacity is 6 to 9 
inches to a depth of 5 feet. The water supplying capacity is 
5 to 6 inches. Roots penetrate to a depth of 5 feet or more. 

Ivins soils are used for range and irrigated crops. 

Representative profile of Ivins loamy fine sand, about 1 
mile west of Ivins turnoff on Highway 91, 150 feet north 
of highway, 1,200 feet north and 200 feet east of the south 
quarter corner of sec. 6, T. 428., R. 16 W.: 


SOIL SURVEY 


A1—O to 4 inches, red (2.5YR 4/8) loamy fine sand, yellowish red 
(5YR 3/6) when moist; weak, thin, platy structure; soft, very 
friable; common fine and very fine roots; few fine tubular and 
many fine interstitial pores; mildly alkaline; clear, smooth 
boundary. 

C—4 to 24 inches, red (2.5YR 4/8) loamy fine sand, yellowish red 
(5YR 3/6) when moist; single grained; soft, very friable, non- 
sticky and nonplastic; common very fine roots; many very fine 
and few tubular pores; moderately alkaline; gradual, slightly 
wavy boundary. 

TIB21tb—24 to 30 inches, dark-red (2.5YR 3/8) sandy clay loam, dark 
red (10YR 3/6) when moist; weak, medium and coarse, prismatic 
structure; very hard, friable, sticky and plastic; few very fine 
roots; common fine and very fine pores; few thin clay films on 
faces of peds; mildly alkaline; irregular, wavy boundary. 

TIB22th—30 to 39 inches, dark-red (2.5YR 3/6) light sandy clay, dark 
red (10YR 3/6) when moist; moderate, medium and coarse, pris- 
matic structure; extremely hard, firm, sticky and very plastic; 
few very fine roots; common very fine and fine and few medium 
pores; many thin clay films on faces of peds and in pores; peds 
are slightly calcareous, lime is disseminated and in soft irregular 
accretions and veins that are strongly calcareous; mildly alka- 
line; clear, wavy boundary. 

IIB3cab—839 to 64 inches, red (2.5YR 4/6) and pink (5YR 7/4) sandy 
clay loam, dark red (2.5YR 3/6) and reddish yellow (5YR 6/6) 
when moist; weak, medium, prismatic structure that parts to 
moderate, subangular blocky; very hard, firm, sticky and plastic; 
few very ‘fine roots, mostly in upper part; few very fine pores; 
few stones and cobbles that increase in amount with i increasing 
depth; strongly calcareous, lime coatings on faces of peds and in 
irregular nodules and veins. 


The loamy fine sand material ranges from 18 to 39 inches in thick- 
ness. The average annual soil temperature at a depth of 20 inches is 
59° to 68° F, and the average summer soil temperature is 77° to 82°. 

The A and C horizons have hue of 2.5YR or 5YR, value of 4 or 5 
when dry, and chroma of 6 to 8. 

The IIB2tb horizon has hue of 2.5YR or 10YR and chroma of 4 to 8. 
The IIB8cab horizon has hue of 2.5YR or 5YR, value of 3 to 7 when 
dry and 3 to 6 when moist, and chroma of 4 to 6. 

A weak, thin, carbonate-cemented hardpan is at a depth of about 
50 inches in some places. 


Ivins loamy fine sand (lb)—This soil is on desert 
benches or terraces that are capped with sandy eolian de- 
posits. Slopes range from 1 to 5 percent. This soil has the 
profile described as representative of the series. Runoff is 
slow, and the hazard of erosion is moderate. 

Included with this soil in mapping are smal! areas of 
Pintura loamy fine sand, 1 to 5 percent slopes; Tobler fine 
sandy loam; and Ivins loamy fine sand, hummocky. 

This Ivins soil is used mainly for range and irrigated 
alfalfa and small grain. Capability units IIIs—06, irrigated, 
VIIs-C6, nonirrigated; Southern Desert Sand range site; 
wildlife suitability groups 2242-I and 4343. 

Ivins loamy fine sand, hummocky (Ic).—This soil is 
on desert benches or terraces that are capped with sandy 
eolian deposits. Slopes range from 1 to 5 percent. This soil 
has a profile similar to the one described as representative 
of the series, but hummocks 18 to 36 inches high are on the 
surface. Runoff is slow, and the hazard of soil blowing is 
severe. 

Included with this soil in mapping are small areas of 
Pintura loamy fine sand, 1 to 5 percent slopes, and Dune 
land, which makes up about 2 percent of the mapped areas. 

This Ivins soil is used for range. Capability unit VIIs-C6, 
nonirrigated; Southern Desert Sand range site; wildlife 
suitability group 4343. 


Junction Series 


The Junction series consists of well-drained soils on 
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alluvial fans and flood plains and in desert valleys. These 
soils formed in alluvium washed from sandstone and shale. 
Slopes range from 1 to 5 percent. Elevation is 2,700 to 3,400 
feet. The native vegetation is desert shrubs, forbs, and 
grasses. Average annual precipitation is 8 to 11 inches, 
average annual air temperature is 57° to 67° F, and the 
frost-free period is 190 to 195 days. Junction soils are com- 
monly associated with Pintura, St. George, and Tobler 
soils. 

In a representative profile the soil is red fine sandy loam 
ng a depth of 60 inches or more. The profile is mildly alka- 

ine. 

Permeability is moderately rapid. Available water capac- 
ity is 6 to 8 inches to a depth of 5 feet. The water supplying 
capacity is 5 to 6 inches. Roots penetrate to a depth of 60 
inches or more. 

Junction soils are used for irrigated crops and range. 

Representative profile of Junction fine sandy loam, 1 to 2 
percent slopes, about 4.5 miles south of Washington, in the 
SEUNW 44 sec. 12, T. 438., R. 15 W.: 


A1—0 to 2 inches, red (2.5YR 5/6) fine sandy loam, red (2.5YR 4/6) 
when moist; weak, fine, granular structure; soft, very friable, 
nonsticky and nonplastic; few very fine and few medium roots; 
few very fine pores; noncaleareous; mildly alkaline; clear, wavy 
boundary. 

C1—2 to 9 inches, red (2.5YR 5/6) fine sandy loam, red (2.5YR 4/6) 
when moist; massive; soft, very friable, nonsticky and nonplas- 
tic; few fine and very fine roots; few fine and very fine pores; 
moderately calcareous, lime is disseminated; mildly alkaline; 
gradual, smooth boundary. 

C2—9 to 21 inches, red (2.5YR 5/6) fine sandy loam, red (2.5YR 4/6) 
when moist; massive; slightly hard, very friable, nonsticky and 
nonplastic; few fine roots; moderately calcareous, lime is dis- 
seminated; mildly alkaline; gradual, smooth boundary. 

C3—21 to 32 inches, red (2.5YR 5/6) fine sandy loam, red (2.5YR 4/6) 
when moist; massive; slightly hard, very friable, nonsticky and 
nonplastic; few fine roots, few fine and very fine pores; few fine 
white gypsum crystals; moderately calcareous, lime is dissemi- 
nated; mildly alkaline; clear, smooth boundary. 

C4—82 to 60 inches, red (2.5YR 5/6) fine sandy loam, red (2.5YR 4/6) 
when moist; massive; slightly hard, very friable, nonsticky and 
nonplastic; few very fine roots; few fine and very fine pores; 
many fine white gypsum crystals less than 1 millimeter in diam- 
eter; 10 percent shale fragments less than 1 inch in size; mod- 
erately calcareous, lime is disseminated; mildly alkaline. 


The average annual soil temperature at a depth of 20 inches is 59° 
to 67° F, and the average summer soil temperature is 77° to 82°. The 
profile is mildly alkaline to moderately alkaline. 

The A horizon has hue of 2.5YR or 5YR, value of 4 to 6 when dry 
and 4 when moist, and chroma of 4 to 6. It is dominantly fine sandy 
loam, but in places it is light fine sand 1 inch to 6 inches thick. It is 
noncaleareous to moderately calcareous. 

The C horizon has hue of 5YR or 2.5YR, value of 4 to 6 when dry 
and 3 or 4 when moist, and chroma of 4 to 8. It ranges from fine sandy 
loam to loamy fine sand. In places it is 10 to 15 percent gravel. The 
lower part of the C horizon has few to many gypsum crystals less 
than 5 millimeters in diameter. It is moderately calcareous to 
strongly calcareous. 


Junction fine sandy loam, 1 to 2 percent slopes 
(JaB).—This soil is on alluvial fans and in desert valleys. It 
has the profile described as representative of the series. 
Runoff is slow, and the hazard of erosion is moderate. 

Included with this soil in mapping are small areas of 
Tobler fine sandy loam; Pintura loamy fine sand, 1 to 5 
percent slopes; and Harrisburg fine sandy loam, 1 to 5 
percent slopes. 

This Junction soil is used for irrigated alfalfa, small 
grain, sugar beet seed, sorghum silage, and pasture and for 
range. The native vegetation is creosotebush, Mormon tea, 
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Indian ricegrass, galleta, and cholla cactus. Capability 
units Ie-0, irrigated, VIIe-C, nonirrigated; Southern 
Desert Loam range site; wildlife suitability groups 1242-I 
and 4343. 

Junction fine sandy loam, 2 to 5 percent slopes 
(JaC)— This soil is on alluvial fans and desert slopes (fig. 
2). Runoff is slow, and the hazard of erosion is moderate. 

Included with this soil in mapping are small areas of 
Junction fine sandy loam, 1 to 2 percent slopes; Harrisburg 
fine sandy loam, 1 to 5 percent slopes; and Tobler fine 
sandy loam. 

This Junction soil is used for irrigated alfalfa, small 
grain, sugar beet seed, sorghum silage, and pasture and for 
range. The native vegetation is creosotobush, Mormon tea, 
Indian ricegrass, galleta, and cholla cactus. Capability 
units I[le-0, irrigated, VIle-C, nonirrigated; Southern 
Desert Loam range site; wildlife suitability groups 2242-I 
and 4343. 


Kinesava Series 


The Kinesava series consists of well-drained soils on 
mesa tops and mountain side slopes in Zion National Park. 
These soils formed in material weathered from limestone 
and some sandstone. Slopes range from 2 to 25 percent. 
Elevation is 6,200 to 8,000 feet. The native vegetation is 
dominantly Gambel oak, snowberry, peavine, big sage- 
brush, and grasses. Average annual precipitation is 16 to 
18 inches, average annual air temperature is 42° to 45° F, 
and the frost-free period is 90 to 120 days. Kinesava soils 
are commonly associated with Detra, Kolob, and Paunsau- 
gunt soils. 

In a representative profile the surface layer is dark gray- 
ish-brown, dark-brown, and brown fine sandy loam about 
31 inches thick. The subsoil is brown sandy clay loam and 
yellowish-red and reddish-yellow clay to a depth of 60 
inches. 

Permeability is moderately slow. Available water capac- 
ity is 8 to 10 inches to a depth of 5 feet. The water supply- 
ing capacity is 14 to 16 inches. Roots penetrate to a depth 
of 60 inches or more or to bedrock at a depth of 42 to 60 
inches. 

Kinesava soils are used for recreation, wildlife habitat, 
and range. 

Representative profile of Kinesava fine sandy loam, 2 to 
15 percent slopes, in an area of Kinesava-Detra fine sandy 
loams, 2 to 15 percent slopes, in Zion National Park in the 
area of Deer Trap Mountain, about 1,800 feet north and 400 
feet east of the southwest corner of sec. 18, T. 41 S., R. 10 
W.: 


All1—O to 5 inches, dark grayish-brown (10YR 4/2) fine sandy loam, 
very dark grayish brown (10YR 3/2) when moist; moderate, fine, 
granular structure; soft, very friable, nonsticky and nonplastic; 
many fine and very fine roots; few fine and very fine vesicular 
pores; mildly alkaline; clear, smooth boundary. 

A12—5 to 25 inches, dark-brown (7.5YR 4/2) fine sandy loam, dark 
brown (7.5YR 3/2) when moist; slightly hard, very friable, non- 
sticky and nonplastic; weak, medium, subangular blocky struc- 
ture; slightly hard, very friable, nonsticky and nonplastic, 
common fine and very fine roots; common medium and few fine 
tubular pores; mildly alkaline; gradual, wavy boundary. 

A13—25 to 31 inches, brown (7.5YR 4/2) fine sandy loam, dark brown 
(7.5YR 3/8) when moist; moderate, medium, subangular blocky 
structure; hard, friable, slightly sticky and slightly plastic, few 
fine roots: common fine and very fine tubular pores; mildly alka- 
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Figure 2.—An area of Junction fine sandy loam, 2 to 5 percent slopes, is in the foreground. Badland, very steep, is in the background. 


line; clear, smooth boundary. 

Bit—31 to 39 inches, brown (7. BYR 4/3) sandy clay loam, dark brown 
(7.5YR 3/8) when moist; moderate, medium, subangular blocky 
structure; hard, friable, ‘slightly sticky and plastic; few medium 
and very fine roots; few very fine tubular pores; few thin clay 
films on faces of peds; mildly alkaline; abrupt, wavy boundary. 

B21t—39 to 49 inches, yellowish-red (5YR 5/6) clay, yellowish red 
(5YR 4/8) when moist; moderate, coarse, prismatic structure 
that parts to strong, coarse, subangular blocky; extremely hard, 
extremely firm, very sticky and very plastic; few medium and 
very fine roots; few very fine tubular pores; common thin clay 
films on faces of peds; mildly alkaline; abrupt, wavy boundary. 

B22t—49 to 60 inches, reddish-yellow (7.5YR 6/6) clay, strong brown 
(7.5YR 5/6) when moist; moderate, coarse, subangular blocky 
structure; extremely hard, extremely firm, very sticky and 
very plastic; few medium and very fine roots; few very fine 
Broest pores; common thin clay films on faces of peds; mildly 
alkaline. 


Depth to bedrock ranges from 42 to more than 60 inches. The aver- 
age annual soil temperature at a depth of 20 inches is 44° to 49° F, 
and the average summer soil temperature is 62° to 65°. The profile 
ranges from slightly acid to moderately alkaline. 

The A horizon has value of 3 or 4 when dry and 2 or 3 when moist 
and chroma of 2 or 3. It ranges from sandy loam to very fine sandy 
loam and is 20 to 40 inches thick. 

The B2t horizon has value of 4 to 6 when dry and 3 to 5 when moist 
and chroma of 4 to 8. It ranges from clay or sandy clay to heavy sandy 
clay loam and is 12 to 30 inches thick. 


Kinesava fine sandy loam, 15 to 25 percent slopes 


(KAE).— This soil is mainly in and around mountain valleys 
in the area of Potato Hollow and Deer Trap Mountain in 
Zion National Park. Runoff is slow, and the hazard of ero- 
sion is slight. 

Included with the soil in mapping in the bottom of most 
of these valleys are areas of a deep, dark loamy fine sand 
that is underlain by sandstone bedrock; smaller areas of 
Detra fine sandy loam, 5 to 20 percent slopes; and areas 
of Hogg fine sandy loam, 2 to 5 percent slopes. 

This Kinesava soil is used mainly for recreation, wildlife 
habitat, and range. The native vegetation is Gambel oak, 
big sagebrush, serviceberry, snowberry, squaw-apple, pea- 
vine, Kentucky bluegrass, mountain brome, and slender 
wheatgrass. Capability unit VIe-L, nonirrigated; Mountain 
Loam (Oak) range site; wildlife suitability group 2141. 

Kinesava-Detra fine sandy loams, 2 to 15 percent 
slopes (KBD).—This complex is mainly on Deer Trap Moun- 
tain in Zion National Park. It is about 50 percent Kinesava 
fine sandy loam, 2 to 15 percent slopes; 40 percent Detra 
fine sandy loam, 2 to 5 percent slopes; and 10 percent other 
soils. The Kinesava soil is on mesa tops and mountain side 
slopes under a dense stand of Gambel oak. The Detra soil 
is on mesa tops in open areas of sagebrush and grass. Run- 
off is slow, and the hazard of erosion is slight. 
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The Kinesava and Detra soils have the profiles described 
as representative of the Kinesava and Detra series. 

Included with these soils in mapping and making up 9 
percent of the area is Kolob cobbly fine sandy loam, 2 to 8 
percent slopes; Hogg fine sandy loam, 2 to 5 percent slopes; 
and a deep sandy loam. About 1 percent of the mapped area 
is Rock land. 

The soils in this complex are used mainly for recreation 
and wildlife habitat. The native vegetation is Gambel oak, 
sagebrush, serviceberry, peavine, Kentucky bluegrass, 
mountain brome, and slender wheatgrass. Capability unit 
Vie-L, nonirrigated; wildlife suitability group 2141; Kine- 
gava soil in Mountain Loam (Oak) range site; Detra soil 
in Mountain Loam (Summer Precipitation) range site. 

Kinesava complex, 2 to 30 percent slopes (KCE).— 
This complex is about 50 percent Kolob silt loam, brown 
variant, 10 to 30 percent slopes; 30 percent Kinesava fine 
sandy loam, 2 to 15 percent slopes; and 20 percent other 
soils. The Kolob variant soil is on mountain side slopes. The 
Kinesava soil is on north- and east-facing mountain side 
slopes. 

The Kolob variant soil has the profile described as repre- 
sentative of the Kolob variant. The Kinesava soil has a pro- 
file similar to the one described as representative of the 
Kinesava series, but depth to bedrock ranges from 42 to 50 
inches and the surface layer ranges from 20 to 28 inches in 
thickness. 

Included with these soils in mapping, and making up 
about 15 percent of the area, are Paunsaugunt gravelly silt 
loam, 10 to 30 percent slopes, and Kolob cobbly fine sandy 
loam, 8 to 12 percent slopes. About 5 percent of the mapped 
area is Rock outcrop. 

The soils in this complex are used for range, wildlife 
habitat, and recreation. The native vegetation is Gambel 
oak, scattered juniper, big sagebrush, serviceberry, snow- 
berry, peavine, Kentucky bluegrass, mountain brome, and 
slender wheatgrass. Capability unit VIe-L, nonirrigated; 
Kinesava soil in Mountain Loam (Oak) range site and wild- 
life suitability group 2141; Kolob variant soil in Mountain 
Stony Loam (Summer Precipitation) range site and wild- 
life suitability group 3242. 


Kolob Series 


The Kolob series consists of well-drained soils on mesa 
tops and mountain side slopes in Zion National Park. These 
soils formed in material weathered from limestone and 
sandstone. Slopes range from 2 to 60 percent. Elevation is 
6,000 to 8,000 feet. The native vegetation is dominantly 
Gambel oak, shrubs, and grasses. Average annual precipi- 
tation ranges from 16 to 18 inches, average annual tem- 
perature is 42° to 50° F, and the frost-free period is 90 to 
120 days. Kolob soils are commonly associated with Detra, 
Hogg, Kinesava, and Paunsaugunt soils. 

In a representative profile an organic layer of leaves and 
twigs about 44 inches thick overlies the surface layer of 
dark-brown fine sandy loam about 6 inches thick. The sub- 
soil is dark-brown and reddish-brown clay loam and 
reddish brown or brown gravelly and very gravelly clay 
loam. Limestone bedrock is at a depth of about 52 inches. 

Permeability is moderately slow. Runoff is medium, 
and the hazard of erosion is slight to moderate. Available 
water capacity is 5 to 7 inches. The water supplying capac- 
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ity is 8 to 11 inches. Roots penetrate as far down as 
bedrock. 

Kolob soils are used for recreation, wildlife habitat, and 
range. 

Representative profile of Kolob fine sandy loam, 20 to 50 
percent slopes, in an area of Kolob-Detra association about 
1 mile east of Lava Point, in the SW4SEX sec. 30, T. 398., 
R. 10 W.: 


01—4% to 3 inches, oak leaves and twigs. 

O02—3 inches to 0, decayed leaves and twigs. 

A1—0 to 6 inches, dark-brown (7.5YR 3/2) fine sandy loam, dark 
reddish brown (5YR 2/2) when moist; moderate, medium, granu- 
lar structure; hard, friable, sticky and plastic, many fine and 
few medium and coarse roots; moderately alkaline; clear, smooth 
boundary. 

B21—6 to 10 inches, dark-brown (7.5YR 4/2) clay loam, dark brown 
(7.5YR 3/2) when moist; moderate, medium, subangular blocky 
structure; very hard, very firm, sticky and plastic; few fine, 
medium, and coarse roots; common very fine and fine and few 
medium pores; few thin clay films in pores; mildly alkaline; 
clear, smooth boundary. 

B22—10 to 18 inches, reddish-brown (5YR 5/3) clay loam, reddish 
brown (5YR 4/3) when moist; strong, medium, subangular 
blocky structure; extremely hard, extremely firm, very sticky 
and very plastic; few fine, medium, and coarse roots, common 
very fine and fine and few medium pores; common moderately 
thick clay films on faces of peds; 10 percent gravel; mildly alka- 
line; gradual, wavy boundary. 

B28—18 to 28 inches, reddish-brown (5YR 5/4) gravelly heavy clay 
loam, reddish brown (5YR 4/3) when moist; moderate, medium, 
subangular blocky structure; very hard, very firm, very sticky 
and very plastic; few fine, medium, and coarse roots, common 
very fine and fine and few medium pores; common thin clay 
films on faces of peds; 40 percent gravel; mildly alkaline; clear, 
wavy boundary. 

B24—28 to 39 inches, reddish-brown (5YR 5/4) very gravelly heavy 
clay loam, dark brown (7.5YR 3/4) when moist; moderate, fine, 
subangular blocky structure; very hard, firm, very sticky and 
very plastic; few fine, medium, and coarse roots; common very 
fine and few fine pores; common thin clay films on faces of peds; 
70 percent gravel; moderately alkaline; clear, smooth boundary. 

B25—39 to 52 inches, brown (7.5YR 5/4) very gravelly clay loam, 
dark brown (7.5YR 4/4) when moist; moderate, fine, subangular 
blocky structure; hard, firm, sticky and plastic; few fine roots; 
few very fine and fine pores; few thin clay films in pores; 70 per- 
cent gravel and cobbles; moderately alkaline; abrupt, wavy 
boundary. 

R--52 inches, fractured limestone bedrock; clay loam from B25t 
horizon extends into cracks. 


Depth to bedrock ranges from 40 to 60 inches. The average annual 
soil temperature at a depth of 20 inches is 44° to 49° F, and the aver- 
age summer soil temperature is 62° to 65°. The profile is noncalcare- 
ous throughout. It ranges from neutral to moderately alkaline. 

The A horizon has hue of 10YR, 7.5YR, or 5YR; value of 3 to 5 when 
dry and 2 or 3 when moist; and chroma of 2 to 4. It is fine sandy loam, 
very stony silt loam, or cobbly fine sandy loam 3 to 8 inches thick. 

The B2 horizon has hue of 2.5YR, 5YR, or 7.5YR and value of 4 or 5 
when dry. It ranges from light clay or heavy clay loam to very grav- 
elly heavy clay loam or very stony clay. The upper 4 to 8 inches 
ranges from 10 to 50 percent rock fragments, and the lower part, 
from 40 to 90 percent. In most areas the rock fragments are of gravel 
and cobble size, but in some places they are stones 10 to 14 inches in 
diameter. 


Kolob-Detra association (KD).—This association is 
about 40 percent Kolob fine sandy loam, 20 to 50 percent 
slopes; 35 percent Detra fine sandy loam, 5 to 20 percent 
slopes; and 25 percent other soils and Rock outcrop. The 
Detra soil is on the lower parts of mountain side slopes. 
The Kolob soil is on the steeper upper parts of slopes. 

The Kolob soil has the profile described as representa- 
tive of the Kolob series. The Detra soil has a profile similar 
to the one described as representative of the Detra series, 
but slopes are 5 to 20 percent. 
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Included with these soils in mapping are small areas of 
Paunsaugunt gravelly silt loam, 30 to 50 percent slopes, on 
ridge crests; areas of a deep, black very gravelly silt loam; 
and areas of Rock outcrop, which make up about 3 percent 
of the mapped area. 

The soils in this association are used for recreation, wild- 
life habitat, and range. The native vegetation is Gambel 
oak, snowberry, squaw-apple, serviceberry, yarrow, and 
muttongrass. Wildlife suitability group 2141; Kolob soil in 
capability unit VIIe-L, nonirrigated, and Mountain Stony 
Loam (Summer Precipitation) range site; Detra soil in 
capability unit Vle-L, nonirrigated, and Mountain Loam 
(Summer Precipitation) range site. 

Koloh-Hogg complex, 2 to 8 percent slopes (KHC).— 
This complex is about 45 percent Kolob cobbly fine sandy 
loam, 2 to 8 percent slopes; 45 percent Hogg fine sandy 
loam, 2 to 5 percent slopes; and 10 percent other soils. The 
Kolob soil is on mountain ridges, and the Hogg soil is on 
broader mesa tops in Zion National Park. 

The Kolob soil has a profile similar to the one described 
as representative of the Kolob series, but the surface layer 
is eobbly, depth to bedrock is about 40 inches, and slopes 
are 2 to 8 percent. The Hogg soil has the profile described 
as representative of the Hogg series. 

Included with these soils in mapping are small areas of 
Paunsaugunt gravelly silt loam, 30 to 50 percent slopes, 
and Detra fine sandy loam, 2 to 5 percent slopes. 

The soils in this complex are used for recreation, wildlife 
habitat, and range. The native vegetation is Gambel oak, 
ponderosa pine, snowberry, squaw-apple, manzanita, 
squirreltail, and muttongrass. Capability unit VIe-L, non- 
irrigated; wildlife suitability group 2141; Kolob soil in 
Mountain Stony Loam (Summer Precipitation) range site; 
Hogg soil in Mountain Loam (Ponderosa Pine) range site. 

Kolob-Paunsaugunt complex, 20 to 60 percent slopes 
(KLG).—This complex is about 60 percent Kolob cobbly fine 
sandy loam, 20 to 60 percent slopes; 35 percent. Paunsau- 
gunt gravelly silt loam, 30 to 50 percent slopes; and 5 per- 
cent other soils. The Kolob soil is on north-and east-facing 
slopes. The Paunsaugunt soil is on south- and west-facing 
slopes in the area of West Mountain. 

The Kolob soil has a profile similar to the one described 
as representative of the Kolob series, but the surface layer 
is 20 to 80 percent cobbles. 

Included with these soils in mapping are small areas of 
Kolob very stony silt loam, 20 to 50 percent slopes, and 
areas of Rock land, which make up about 3 percent of the 
mapped area. 

The soils in this association are used for range and wild- 
life habitat. The native vegetation is Gambel oak; scattered 
ponderosa pine, juniper, and pinyon pine; manzanita; cliff- 
rose; bitterbrush; serviceberry; and muttongrass. Capa- 
bility unit VIle-L, nonirrigated; Kolob soil in Mountain 
Stony Loam (Summer Precipitation) range site and wild- 
life suitability group 3141; Paunsaugunt soil in Mountain 
Shallow Loam (Ponderosa Pine) range site and wildlife 
suitability group 3242. 


Kolob Variant 


The Kolob variant consists of well-drained soils on 
mountain side slopes in the Zion National Park. These soils 
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formed in material weathered from shale, limestone, and 
sandstone. Slopes range from 10 to 30 percent. Elevation 
is 6,400 to 7,000 feet. The native vegetation is dominantly 
Gambel oak, ponderosa pine, shrubs, and grasses. Average 
annual precipitation ranges from 16 to 18 inches, average 
annual air temperature is 45° to 50° F, and the frost-free 
period is 90 to 120 days. Kolob variant soils are commonly 
associated with Paunsaugunt, Kolob, and Kinesava soils. 

In a representative profile the surface layer is dark gray- 
ish-brown silt loam about 4 inches thick. The subsoil is 
dark-brown gravelly silty clay loam, pale-brown silty clay, 
and light yellowish-brown very gravelly silty clay and 
gravelly silty clay loam. Bedrock is at a depth of about 30 
inches. 

Permeability is moderately slow. Runoff is medium, and 
the hazard of erosion is moderate. Available water capac- 
ity is 38 to 5 inches. The water supplying capacity is 5 to 7 
inches. Roots easily penetrate as far down as bedrock. 

Kolob variant soils are used for recreation, wildlife habi- 
tat, and range. 

Representative profile of Kolob silt loam, brown variant, 
10 to 30 percent slopes, in an area of Kinesava complex, 2 to 
30 percent slopes, about one-fourth mile south of the Deer 
Trap Mountain entrance to Zion National Park, in the 
NEW“NES sec. 12, T. 41S., R. 10 W.: 


A1—0 to 4 inches, dark grayish-brown (10YR 4/2) silt loam, very 
dark brown (10YR 2/2) when moist; moderate, medium, granu- 
lar structure; hard, friable, sticky and plastic; common very fine 
and fine and few medium roots; common very fine and fine vesic- 
ular pores; mildly alkaline; clear, smooth boundary. 

B1—4 to 8 inches, dark-brown (10YR 4/3) gravelly silty clay loam, 
very dark brown (10YR 2/2) when moist; weak, medium, sub- 
angular blocky structure that parts to moderate, medium, granu- 
lar; hard, very firm, very sticky and plastic; common fine and 
medium roots; common very fine and fine pores; 20 percent 
gravel; moderately alkaline; clear, smooth boundary. 

B21t—8 to 13 inches, pale-brown (10YR 6/3) silty clay, brown (10YR 
4/8) when moist; moderate, fine, subangular blocky structure; 
very hard, very firm, very sticky and plastic; common fine and 
medium roots: common very fine and fine pores; few fine clay 
films on faces of peds and in pores; 15 percent gravel; moderately 
calcareous; moderately alkaline; clear, smooth boundary. 

B22t—13 to 19 inches, light yellowish-brown (2.5Y 6/4) very grav- 
elly silty clay, olive brown (2.5Y 4/3) when moist; weak, medium, 
prismatic structure that parts to moderate, medium, subangular 
blocky; very hard, very firm, very sticky and plastic; common 
fine and medium and few coarse roots; common very fine and 
fine pores; 40 percent gravel; few fine clay films on faces of peds 
and in pores; moderately calcareous; moderately alkaline; clear, 
smooth boundary. 

B23t—19 to 30 inches, light yellowish-brown (2.5Y 6/4) gravelly silty 
clay loam, olive brown (2.5Y 4/4) when moist; weak, medium, 
prismatic structure that parts to moderate, medium, subangular 
blocky; hard, firm, sticky and plastic; common fine and medium 
and few coarse roots; common very fine and fine pores; 30 per- 
cent gravel; few thin clay films in pores; moderately calcareous; 
strongly alkaline; abrupt, smooth boundary. 

R—80 inches, partly weathered shale and limestone. 


Depth to bedrock ranges from 25 to 34 inches. The average summer 
soil temperature at a depth of 20 inches is 62° to 65° F, and the aver- 
age annual soil temperature is 44° to 49°. The profile ranges from 
mildly alkaline to strongly alkaline. It is 15 to 40 percent rock frag- 
ments above the B2t horizon and less than 35 percent in the B2t 
horizon. 

The A horizon has hue of 7.5YR or 10YR and chroma of 1 or 2. It is 
silt loam or heavy silt loam 3 to 6 inches thick, 

The B2t horizon has hue of 2.5Y, 1OYR, or 7,.5YR; value of 4 to 6 
when dry and 3 or 4 when moist; and chroma of 2 to 4. It ranges from 
gravelly silty clay loam to very gravelly silty clay. 

Kolob variant soils in the Washington County Area are mapped 
only with Kinesava soils. 


WASHINGTON COUNTY AREA, UTAH 


Lava Flows 


Lava flows (LA) consists of areas that are covered with 
basalt lava rock, mainly in the area of Santa Clara and 
Snow’s Canyon. The lava flows have a sharp, rough, jagged 
surface and many crevices and pockets. Sandy soil mate- 
rial has blown into the pockets, and desert grasses and 
shrubs grow in some places. Slopes are gently sloping to 
steep. Runoff is slow to rapid. 

Because of the rough surface, livestock avoid the areas 
and no use is made of the forage. Capability unit VIIIs-X, 
nonirrigated; wildlife suitability group 4444; range site not 
assigned. 


Lavate Series 


The Lavate series consists of well-drained soils on allu- 
vial fans near New Harmony and Central. These soils 
formed in mixed alluvium weathered from acid igneous 
rock. Slopes range from 2 to 4 percent. Elevation is 4,800 
to 5,600 feet. The native vegetation is shrubs and grasses. 
Average annual precipitation is 14 to 15 inches, average 
annual air temperature is 45° to 52° F, and the frost-free 
period is 120 to 160 days. Lavate soils commonly are asso- 
ciated with Ildefonso, Naplene, and Nehar soils. 

In a representative profile the surface layer is brown 
sandy loam about 4 inches thick. The subsoil is brown and 
light-brown sandy clay loam-and clay loam about 46 inches 
thick. The substratum is reddish-yellow sandy clay loam to 
a depth of 60 inches. 

Permeability is moderately slow. Available water capac- 
ity is 8 to 10 inches to a depth of 5 feet. The water supply- 
ing capacity is 9 to 11 inches. Roots penetrate to a depth of 
60 inches or more. 

Lavate soils are used for nonirrigated small grain and 
for range. 

Representative profile of Lavate sandy loam, in a culti- 
vated area 2 miles east of New Harmony, 525 feet east and 
a Het north of the southwest corner of sec. 13, T. 38 S., 


Ap—0 to 4 inches, brown (7.5YR 5/8) sandy loam, very dark brown 
(7.5YR 2/2) when moist; moderate, medium and fine, subangular 
blocky structure (upper 1 inch has medium, moderately thick, 
platy structure); hard, very friable, slightly sticky and slightly 
plastic; few very fine roots; few fine and common very fine pores 
(upper 1 inch has many very fine and fine vesicular pores); 
mildly alkaline; abrupt, smooth boundary. 

B1—4 to 9 inches, brown (7.5YR 5/3) sandy clay loam, very dark 
brown (7.5YR 2/2) when moist; moderate, medium, subangular 
blocky structure that parts to moderate, very fine, subangular 
blocky; hard, friable, slightly sticky and slightly plastic; few very 
fine roots; few medium and fine and common very fine pores; 3 
percent gravel; mildly alkaline; clear, smooth boundary. 

B21t—9 to 19 inches, brown (7.5YR 5/4) sandy clay loam, dark brown 
(7.5YR 3/2) when moist; weak, coarse, prismatic structure that 
parts to moderate, very fine and fine, subangular blocky; few 
fine and very fine roots; few medium, common fine, and many 
very fine pores; many moderately thick clay films on faces of 
peds; 5 percent gravel; mildly alkaline; clear, wavy boundary. 

B22t—19 to 33 inches, light-brown (7.5YR 6/4) clay loam, dark red- 
dish brown (5YR 3/4) when moist; common, fine and medium, 
distinct strong-brown (7.5YR 5/6 and 5/8) mottles in the lower 
part; moderate, medium, prismatic structure that parts to mod- 
erate, fine, angular blocky; very hard, firm, sticky and plastic; 
few very fine roots; few medium, fine, and very fine pores; con- 
tinuous moderately thick clay films on faces of peds; 5 percent 
gravel; mildly alkaline; clear, wavy boundary. 

B3—38 to 50 inches, light-brown (7.5YR 6/4) sandy clay loam, red- 
dish brown (5YR 4/4) when moist; common, fine and medium, 
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distinct strong-brown (7.5YR 5/6 and 5/8) mottles; weak, coarse, 
prismatic structure that parts to moderate, fine, subangular 
blocky; hard, friable, slightly sticky and slightly plastic; few very 
fine roots; few fine and common very fine pores; few thin clay 
films on faces of peds and as bridges between sand grains; 5 to 10 
percent gravel; mildly alkaline; gradual, wavy boundary. 

C—50 to 60 inches, reddish-yellow (7.5YR 6/5) light sandy clay loam, 
reddish brown (5YR 4/4) when moist; massive, hard, very fri- 
able, slightly sticky and slightly plastic; few fine and very fine 
pores; 15 to 20 percent gravel; mildly alkaline. 


The average annual soil temperature at a depth of 20 inches is 47° 
to 54° F. The profile ranges from neutral to moderately alkaline. 

The A horizon has hue of 7.5YR or 10YR, value of 4 or 5 when dry 
and 2 or 3 when moist, and chroma of 2 or 8. It is dominantly sandy 
loam, but it ranges to loam in places. It ranges from 4 to 9 inches in 
thickness. 

The B2t horizon has hue of 7.5YR or 5YR, value of 5 or 6 when dry 
and 3 or 4 when moist, and chroma of 2 to 4. It is heavy sandy clay 
loam or clay loam. 

The C horizon has hue of 7.5YR or 5YR, value of 5 or 6 when dry 
and 4 or 5 when moist, and chroma of 2 to 5. It is sandy clay loam, 
loam, or gravelly sandy loam that ranges from 15 to 25 percent gravel. 
It is dominantly noncaleareous but is slightly calcareous in places. 


Lavate sandy loam (Lb).—This slightly undulating soil 
is on medium-length alluvial fans. Slope ranges from 2 to 
4 percent. Runoff is medium, and the hazard of erosion is 
moderate. 

Included with this soil in mapping are small areas of 
Naplene silt loam, 2 to 6 percent slopes; Clovis fine sandy 
loam, 1 to 5 percent slopes; and a deep soil that has a light- 
colored surface layer and a subsoil of cobbly clay loam. 

This Lavate soil is used for dryfarmed wheat and range. 
The native vegetation is Indian ricegrass, galleta, squirrel- 
tail, tall native bluegrass, and big sagebrush. Capability 
unit IVe-V, nonirrigated; Upland Loam (Summer Precipi- 
tation) range site; wildlife suitability group 2242. 


LaVerkin Series 


The LaVerkin series consists of well-drained soils on 
alluvial fans, in valleys, and on stream terraces. These soils 
formed in mixed alluvium washed from limestone, sand- 
stone, and shale. Slopes range from 1 to 5 percent. Eleva- 
tion is 2,650 to 3,300 feet. The native vegetation is desert 
shrubs, grasses, and cactus. Average annual precipitation 
is 8 to 11 inches, average annual air temperature is 57° to 
67° F, and the frost-free period is 190 to 195 days. LaVerkin 
soils are commonly associated with Hantz, Leeds, Nikey, 
and Tobler soils. 

In a representative profile the surface layer is brown fine 
sandy loam about 3 inches thick. The subsoil is reddish- 
brown fine sandy loam or sandy clay loam about 27 inches 
thick. The substratum is reddish-brown and light reddish- 
brown sandy clay loam to a depth of 60 inches. 

Permeability is moderate. Available water capacity is 
7.5 to 10 inches to a depth of 5 feet. The water supplying 
capacity is 5 to 6 inches. Roots penetrate to a depth of 5 feet 
or more. 

LaVerkin soils are used for irrigated crops, range, and 
wildlife habitat. 

Representative profile of LaVerkin fine sandy loam, 1 to 
2 percent slopes, in an area of range about 2 miles south- 
west of Bloomington, 1,200 feet north and 1,200 feet east of 
the southwest corner of sec. 23, T. 43S., R. 16 W.: 

A1—0 to 3 inches, brown (7.5YR 5/4) fine sandy loam, reddish brown 


(5YR 4/4) when moist; moderate, fine, granular structure; soft, 
very friable, slightly sticky and nonplastic; common fine roots; 
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moderately calcareous, lime is disseminated; strongly alkaline; 
clear, smooth boundary. 

B21—3 to 16 inches, reddish-brown (5YR 5/4) fine sandy loam, yel- 
lowish red (5YR 4/6) when moist; very weak, medium, subangu- 
lar blocky structure; soft, very friable, nonsticky and nonplastic; 
common fine and medium roots; few fine pores; moderately cal- 
careous, lime is disseminated; strongly alkaline; clear, wavy 
boundary. 

B22—16 to 30 inches, reddish-brown (5YR 5/4) sandy clay loam, yel- 
lowish red (5YR 4/6) when moist; weak, medium, subangular 
blocky structure; slightly hard, friable, sticky and slightly plas- 
tic; few fine and medium roots; common fine and few medium 
pores; moderately calcareous; strongly alkaline; clear, wavy 
boundary. 

Clca—30 to 42 inches, reddish-brown (5YR 5/4) sandy clay loam, 
yellowish red (SYR 4/6) when moist; moderate, medium, sub- 
angular blocky structure; hard, firm, sticky and slightly plastic; 
few fine and medium roots; common fine pores; strongly calcare- 
ous, lime is mostly in veins; strongly alkaline; clear, wavy 
boundary. 

C2—42 to 60 inches, light reddish-brown (5YR 6/4) light sandy clay 
loam, yellowish red (SYR 4/6) moist; moderate, medium, sub- 
angular blocky structure; hard, firm, sticky and slightly plastic; 
few fine roots; common fine pores; strongly calcareous; strongly 
alkaline. 


The soil ranges from 2 to 15 percent gravel above a depth of 40 
inches. The profile is thinly stratified with loam, fine sandy loam, 
and silt loam. The average annual soil temperature at a depth of 20 
inches is 59° to 68° F. The profile is moderately alkaline or strongly 
alkaline. 

The A horizon has hue of 5YR or 7.5YR, value of 3 or 4 when moist, 
and chroma of 3 to 6. It ranges from fine sandy loam to silty clay 
loam where irrigation water has deposited sediments. 

The B2 horizon has hue of 5YR or 2.5YR, value of 4 or 5 when dry, 
and chroma of 4 to 6. 

The Cea and C horizons have hue of 5YR or 2.5YR, value of 4 to 7 
when dry and 4 to 6 when moist, and chroma of 3 to 6. They are 
strongly calcareous or very strongly calcareous. In places the C 
horizon is less than 5 percent, by volume, gypsum. 


LaVerkin fine sandy loam, 1 to 2 percent slopes 
(LcB).—This soil is on smooth, medium to short alluvial 
fans and stream terraces. It has the profile described as 
representative of the series. Runoff is medium, and the 
hazard of erosion is slight. 

Included with this soil in mapping are small areas of 
Nikey sandy loam, 1 to 3 percent slopes; small areas of 
Tobler fine sandy loam; and small areas of Riverwash, 
which make up about 2 percent of the mapped area. 

This LaVerkin soil is used mainly for range. Small areas 
are used for irrigated alfalfa, barley, sugar beet seed, milo, 
sorghum, and pasture. The native vegetation is galleta, 
Indian ricegrass, blackgrama, sand dropseed, creosote- 
bush, and blackbrush. Capability units [Ie-0, irrigated, 
Vile-C, nonirrigated; Southern Desert Loam range site; 
wildlife suitability groups 1242-I and 4343. 

LaVerkin fine sandy loam, 2 to 5 percent slopes 
(LcC).—This soil is on alluvial fans and stream terraces. It 
has a profile similar to the one described as representative 
of the series, but slopes are 2 to 5 percent. Runoff is me- 
dium, and the hazard of erosion is slight. 

Included with this soil in mapping are small areas of 
Nikey sandy loam, 3 to 15 percent slopes, and Tobler fine 
sandy loam. 

This soil is used mostly for range. The native vegetation 
is creosotebush, blackbrush, galleta, Indian ricegrass, 
filaree, and cholla cactus. Small areas are used for irri- 
gated alfalfa, barley, sorghum, and milo. Capability units 
IlIe-0, irrigated, and VIIe-C, nonirrigated; Southern 
pea Loam range site; wildlife suitability groups 2242-I 
and 4343. 


LaVerkin silty clay loam, 1 to 2 percent slopes (tdB).— 
This soil is on alluvial fans and stream terraces. It has a 
profile similar to the one described as representative of the 
series, but the surface layer is silty clay loam 6 to 14 inches 
thick. This finer texture is the result of the application of 
irrigation water that is heavily laden with sediment. Run- 
off is medium, and the hazard of erosion is slight. 

Included with this soil in mapping are small areas of 
Hantz silty clay loam; Leeds silty clay loam, 0 to 1 percent 
slopes; and Tobler silty clay loam. 

This LaVerkin soil is used for irrigated alfalfa, barley, 
sugar beet seed, and sorghum. Capability unit Ie-0, irri- 
gated; wildlife suitability group 2242-I; range site not 
assigned. 


Leeds Series 


The Leeds series consists of well-drained soils on alluvial 
fans and in valleys. These soils formed in mixed alluvium 
washed from sandstone, limestone, and shale. Slopes range 
from 0 to 10 percent. Elevation is 2,640 to 3,300 feet. The 
native vegetation is desert shrubs and grasses. Average 
annual precipitation is 8 to 11 inches, average annual air 
temperature is 57° to 67° F, and the frost-free period is 
190 to 200 days. Leeds soils are associated with Hantz, 
Junction, LaVerkin, Nikey, and St. George soils. 

In a representative profile the surface layer is brown 
silty clay loam about 15 inches thick. The underlying mate- 
rial is reddish-brown sandy loam and silt loam to a depth 
of 60 inches or more. The profile is moderately alkaline in 
the surface layer and strongly alkaline below a depth of 
15 inches. 

Permeability is slow. Available water capacity is 8 to 12 
inches to a depth of 5 feet. Roots penetrate to a depth of 
60 inches or more. A high water table is at a depth of 40 
to 60 inches in some areas during the season of irrigating. 

Leeds soils are used mainly for irrigated crops. 

Representative profile of Leeds silty clay loam, 0 to 1 
percent slopes, 2.5 miles south of Washington, 800 feet 
north and 1,250 feet west of the southeast corner of sec. 
34, T.428.,R. 15 W.: 


Ap—0O to 8 inches, brown (7.5YR 5/4) silty clay loam, dark brown 
(7.5YR 3/4) when moist; weak, medium, subangular blocky 
structure that parts to moderate, medium, granular; hard, firm, 
sticky and slightly plastic; common very fine and fine and few 
medium roots; common fine and very fine pores; moderately cal- 
careous, lime is disseminated; moderately alkaline; clear, smooth 
boundary. 

A12—8 to 15 inches, brown (7.5YR 5/4) silty clay loam, dark reddish 
brown (5YR 3/4) when moist; weak, medium, subangular blocky 
structure; hard, firm, sticky and plastic; common fine and very 
fine roots; few fine and common very fine pores; moderately cal- 
careous, lime is disseminated; moderately alkaline; abrupt, wavy 
boundary. 

C1—15 to 23 inches, reddish-brown (5YR 5/4) sandy loam, dark red 
(2.5YR 3/6) when moist; massive; soft, very friable, slightly 
sticky and nonplastic; common fine and very fine roots; few fine 
and very fine pores; moderately calcareous, lime is disseminated; 
strongly alkaline; clear, smooth boundary. 

C2—23 to 60 inches, reddish-brown (5YR 5/4) silt loam, dark red 
(2.5YR 3/6) when moist; massive; slightly hard, friable, slightly 
sticky and slightly plastic; few fine and very fine roots; moder- 
ately calcareous, lime is disseminated; strongly alkaline. 


The profile ranges from moderately calcareous to strongly cal- 
careous. It is moderately alkaline to strongly alkaline. The average 
annual soil temperature at a depth of 20 inches is 59° to 68° F. 

The A horizon has hue of 7.5YR or 5YR, value of 4 to 6 when dry 
and 3 to 6 when moist, and chroma of 2 to 4. It is dominantly silty 
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clay loam, but in places it is heavy silt loam. It ranges from 4 to 19 
inches in thickness. 

The C horizon has hue of 5YR, 7.5YR, or 2.5YR; value of 5 to 7 when 
dry and 3 to 5 when moist; and chroma of 4 to 6. It is commonly strati- 
fied and ranges from sandy loam or silt loam to light silty clay loam 
or clay loam. In places it ranges from 5 to 20 percent gravel. 


Leeds silty clay loam, 0 to 1 percent slopes (LeA).— 
This soil is in alluvial valleys in the south-central part of 
the survey area. It has the profile described as representa- 
tive of the series. Runoff is medium, and the hazard of ero- 
sion is slight. 

Included with this soil in mapping are small areas of St. 
George silty clay loam, moderately saline; Tobler silty clay 
loam; and Hantz silty clay loam. 

This Leeds soil is used for irrigated crops of alfalfa, 
small grain, sugar beet seed, milo, sorghum silage, and 
irrigated pasture. Capability unit IIIs-05, irrigated; wild- 
life suitability group 2242-I; range site not assigned. 

Leeds silty clay loam, 1 to 2 percent slopes (LeB).— 
This soil is in the alluvial valley of the Virgin River flood 
plain. It has a profile similar to the one described as repre- 
sentative of the series, but slopes are 1 to 2 percent. Runoff 
is medium, and the hazard of erosion is slight. 

Included with this soil in mapping are small areas of 
Leeds silty clay loam, 0 to 1 percent slopes; St. George silty 


élay loam; Hantz silty clay loam; and Tobler silty clay 
oam. 

This Leeds soil is used for irrigated alfalfa (fig. 3), bar- 
ley, sugar beet seed, milo, sorghum silage, and irrigated 
pasture. Capability unit IIIs-05, irrigated; wildlife suit- 
ability group 2242-I; range site not assigned. 

Leeds silty clay loam, 5 to 10 percent slopes (LeD).— 
This soil is on alluvial fans in the area of Hurricane and La- 
Verkin. It formed in material weathered dominantly from 
limestone. It has a profile similar to the one described as 
representative of the series, but slopes are 5 to 10 percent 
and the surface layer is heavy silt loam in places. The un- 
derlying material contains 10 to 25 percent gravel in some 
places. Runoff is medium, and the hazard of erosion is 
moderate. 

Ineluded with this soil in mapping are small areas of 
Nikey sandy loam, 3 to 15 percent slopes, and Isom cobbly 
sandy loam, 3 to 30 percent slopes. 

This Leeds soil is used for irrigated alfalfa, barley, and 
pasture. Capability unit III[e-05, irrigated; wildlife suit- 
ability group 2242-1; range site not assigned. 


Magotsu Series 


The Magotsu series consists of shallow, well-drained 


Figure 3.—Alfalfa in an area of Leeds silty clay loam, 1 to 2 percent slopes. The city of St. George is in the background. 
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soils that are underlain by an indurated carbonate- 
cemented hardpan at a depth of 10 to 20 inches. These soils 
are on basalt lava flows in the central part of the survey 
area. They formed in residuum derived from basalt and 
some limestone and sandstone. Slopes range from 2 to 20 
percent. Elevation is 4,200 to 6,300 feet. The native vegeta- 
tion is pinyon pine, juniper, shrubs, and grasses. Average 
annual precipitation ranges from 10 to 13 inches, average 
annual air temperature is 46° to 53° F, and the frost-free 
period is 155 to 170 days. Magotsu soils are commonly asso- 
ciated with Veyo, Pastura, and Collbran soils. 

In a representative profile the surface layer is dark- 
brown very cobbly loam about 2 inches thick. The subsoil 
is dark-brown gravelly clay loam or clay and brown grav- 
elly clay loam about 15 inches thick. This is underlain by an 
indurated carbonate-cemented hardpan about 4 inches 
thick. Basalt bedrock is at a depth of about 21 inches. 

Permeability is moderately slow. Available water capa- 
city, above the hardpan, is 2 to 3 inches. The water supply- 
ing capacity is 3 to 5 inches. Roots penetrate as far down as 
the hardpan. 

Magotsu soils are used for range, wildlife habitat, and 
recreation. 

Representative profile of Magotsu very cobbly loam, 2 to 
20 percent slopes, in an area of Magotsu—Pastura complex, 
2 to 20 percent slopes, about 4 miles east of the town of 
Veyo, 650 feet east and 1,700 feet south of the northwest 
corner of sec. 2, T. 40S., R. 16 W.: 


A1—O to 2 inches, dark-brown (7.5YR 4/3) very cobbly loam, dark 
brown (7.5YR 3/2) when moist; weak, thick, platy structure that 
parts to moderate, very fine, subangular blocky; hard, friable, 
slightly sticky and slightly plastic; few very fine roots; many fine 
and very fine pores; 60 percent gravel, cobbles, and stones; neu- 
tral; clear, smooth boundary. 

B1—2 to 5 inches, dark-brown (7.5YR 4/2) gravelly clay loam, dark 
brown (7.5YR 3/2) when moist; moderate, medium and fine, 
prismatic structure that parts to strong, very fine, granular; 
slightly hard, friable, sticky and plastic; few fine and very fine 
roots; few fine and many very fine pores; common thin clay films 
on faces of peds and in pores; 25 percent gravel and cobbles; 
mildly alkaline; clear, wavy boundary. 

B2t—5 to 14 inches, dark-brown (7.5YR 4/3) clay, dark brown (7.5YR 
3/2) when moist; moderate, medium, prismatic structure that 
parts to moderate, medium and fine, blocky; extremely hard, 
very firm, very sticky and very plastic; few fine and very fine 
roots; few fine and very fine pores; common moderately thick 
clay films on faces of peds; 10 percent gravel and cobbles; mildly 
alkaline; clear, smooth boundary. 

B3ca—14 to 17 inches, brown (7.5YR 5/3) gravelly heavy clay loam, 
dark brown (7.5YR 4/3) when moist; moderate, medium, pris- 
matic structure that parts to moderate, fine and very fine, 
blocky; very hard, firm, very sticky and very plastic; few very 
fine roots; common very fine pores; few moderately thick clay 
films on faces of peds and in pores; 15 percent gravel and cobbles; 
strongly calcareous; moderately alkaline; abrupt, wavy 
boundary. 

Ccam—17 to 21 inches, indurated carbonate-cemented hardpan; 
laminar upper surface. 

R—21 inches, basalt bedrock. 


Depth to the hardpan ranges from 10 to 20 inches. The surface 
layer ranges from 50 to 60 percent rock fragments. The average an- 
nual soil temperature at a depth of 20 inches is 50° to 54° F, and the 
average summer soil temperature is 65° to 70°. 

The A horizon has value of 4 or 5 when dry and chroma of 2 to 4. 
It ranges from very cobbly light loam to very cobbly heavy loam. 

The B2t horizon has hue of 7.5YR or 5YR, value of 3 to 5 when dry 
and 3 or 4 when moist, and chroma of 2 to 4. It ranges from light clay 
to heavy clay loam. It is 10 to 30 percent gravel and cobbles. 


Magotsu-Pastura complex, 2 to 20 percent slopes 
(MAE).—This complex is about 55 percent Magotsu very 
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cobbly loam, 2 to 20 percent slopes; 25 percent Pastura 
gravelly loam, 2 to 10 percent slopes; and 20 percent other 
soils and Rock outcrop. These soils are intermingled. Run- 
off is medium, and the hazard of erosion is moderate. 

The Magotsu and Pastura soils have the profiles de- 
seribed as representative of the Magotsu and Pastura 
series. 

Included with these soils in mapping are areas of a Pas- 
tura gravelly loam that has slopes of more than 10 percent; 
Veyo extremely stony loam, 3 to 10 percent slopes; and a 
soil that is similar to this Magotsu soil but ranges from 20 
to 30 inches deep over a hardpan. Also included are areas of 
Rock outcrop, which make up about 5 percent of the 
mapped area. 

The soils in this complex are used for range and wildlife 
habitat. Capability unit VIIs-R8, nonirrigated; Southern 
Semidesert Shallow Hardpan, 10- to 12-inch precipitation 
zone, range site; wildlife suitability group 3242. 


Mathis Series 


The Mathis series consists of somewhat excessively 
drained soils on severely eroded, dissected mountain side 
slopes and mesa remnants. These soils formed in material 
derived mainly from sandstone. Slopes are uneven and 
range from 20 to 50 percent. Elevation is 4,000 to 5,500 feet. 
The native vegetation is dominantly pinyon pine, juniper, 
shrubs, and grasses. Average annual precipitation ranges 
from 12 to 14 inches, average annual air temperature is 52° 
to 59° F, and the frost-free period is 165 to 170 days. Mathis 
soils are commonly associated with Stony colluvial land 
and Tacan soils. 

In a representative profile the surface layer is reddish- 
brown very stony loamy fine sand and gravelly loamy fine 
sand about 10 inches thick. The underlying material is light 
reddish-brown very gravelly loamy sand and pink very 
gravelly fine sand about 23 inches thick. Sandstone bed 
rock is at a depth of about 33 inches. The profile is mildly 
alkaline in the upper part and strongly alkaline below a 
depth of about 4 inches. 

Permeability is moderately rapid. Runoff is rapid, and 
the hazards of sheet erosion and gullying are severe. Avail- 
able water capacity is‘1 inch to 2 inches. The water supply- 
ing capacity is 8 to 5 inches. Roots penetrate as far down as 
bedrock. 

Mathis soils are used for range, recreation, and wildlife 
habitat. 

Representative profile of Mathis very stony loamy fine 
sand, 20 to 50 percent slopes, in an area of Mathis-Rock 
outcrop complex, 20 to 50 percent slopes in an area of range 
near Scoggins Wash, near the west quarter corner of sec. 
24,T.4158., R.11 W.: 

All—0 to 4 inches, reddish-brown (5YR 5/4) very stony loamy fine 
sand, reddish brown (5YR 4/4) when moist; weak, medium, gran- 
ular structure; loose, nonsticky and nonplastic; common fine and 
medium roots; 25 percent gravel, cobbles, and stones; slightly 
calcareous, lime is disseminated; mildly alkaline; clear, smooth 
boundary. 

A12—4 to 10 inches, reddish-brown (5YR 5/4) gravelly loamy fine 
sand, reddish brown (5YR 4/4) when moist; single grained; loose, 
nonsticky and nonplastic; common very fine and fine and few 
medium roots; 25 percent gravel and cobbles; moderately calear- 
eous, lime is disseminated; strongly alkaline; clear, smooth 
boundary. 

C1—10 to 26 inches, light reddish-brown (2.5YR 6/4) very gravelly 
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loamy sand, reddish brown (2.5YR 5/5) when moist; single 
grained; loose, nonsticky and nonplastic; common very fine and 
fine and few medium roots; 50 percent gravel and cobbles; 
strongly calcareous, lime is disseminated; strongly alkaline; 
gradual, wavy boundary. 

C2—26 to 33 inches, pink (5YR 7/4) very gravelly fine sand, reddish 
brown (2.5YR 5/5) when moist; single grained; loose, nonsticky 
and nonplastic; few fine and medium roots; 65 percent gravel 
and cobbles; strongly calcareous, lime is disseminated; strongly 
alkaline. 

R—833 inches, sandstone. 


The surface area is 15 to 40 percent stones and boulders. Depth to 
bedrock ranges from 20 to 40 inches. The average annual soil tem- 
perature at a depth of 20 inches is 52° to 59° F, and the average sum- 
mer soil temperature is 69° to 74°. The profile ranges from mildly 
alkaline to strongly alkaline. 

The A horizon has hue of 5YR or 2.5YR, value of 4 or 5 when dry 
and 8 or 4 when moist, and chroma of 8 to 6. It is dominantly very 
stony loamy fine sand, but it ranges to loamy sand. It is nonealear- 
eous to moderately calcareous. 

The C horizon has hue of 2.5, 5YR, or 7.5YR; value of 5 to 8 when 
dry and 4 to 6 when moist; and chroma of 3 to 6. It ranges from very 
gravelly loamy sand or sand to very gravelly fine sandy loam that is 
35 to 75 percent gravel, cobbles, and stones. It is moderately calcare- 
ous to strongly calcareous. 


Mathis-Rock outcrop complex, 20 to 50 percent 
slopes (MBG).— This complex (fig. 4) is on severely eroded, 
dissected mountain side slopes and mesa remnants. It is 
about 50 percent Mathis very stony loamy fine sand, 20 to 
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50 percent slopes; 20 percent Rock outcrop; and 30 percent 
other soils. The Mathis soil has the profile described as 
representative of the Mathis series. 

Included with these soils in mapping are small areas of 
Redbank fine sandy loam, 1 to 5 percent slopes; Bond sandy 
loam, 1 to 10 percent slopes; Tacan very stony sandy loam, 
30 to 70 percent slopes; and a soil that is similar to this 
Mathis soil but has a subsoil of very cobbly heavy sandy 
loam to very cobbly clay loam. Also included are areas of 
Rock land, stony, and Eroded land. 

The soils in this complex are used for range, recreation, 
and wildlife habitat. The native vegetation is pinyon pine, 
juniper, big sagebrush, galleta, Indian ricegrass, black 
grama, and squirreltail. Capability unit VIIs-V4, nonirri- 
gated; Mathis soil in Southern Upland Stony Sand (Juni- 
per-Pinyon) range site and wildlife suitability group 3242; 
Rock outcrop in wildlife suitability group 4444 and range 
site not assigned. 


Menefee Series 


The Menefee series consists of shallow, well-drained 
soils on west-facing mountain side slopes in the Kolob 
Canyon section of Zion National Park. These soils formed 
in material weathered from shale. Slopes range from 25 to 


Figure 4.—Landscape view of Mathis very stony loamy fine sand, 20 to 50 percent slopes, in the foreground. 
Badland, very steep, is in the hackeroiund, 


32 


60 percent. Elevation is 4,700 to 5,900 feet. The native vege- 
tation is pinyon pine, juniper, shrubs, and grasses. Average 
annual precipitation is 14 to 15 inches, average annual air 
temperature is 48° to 52° F, and the frost-free period is 120 
to 160 days. Menefee soils are commonly associated with 
Naplene, Tacan, and Chilton soils. 

In a representative profile the surface layer is yellowish- 
brown shaly loam about 2 inches thick. The underlying 
layer is olive-yellow silt loam about 17 inches thick. Weath- 
ered shale is at a depth of about 19 inches. 

Permeability is slow. Available water capacity, above 
the shale, is 2 to 3 inches. The water supplying capacity is 
4 to 6 inches. A few fine roots penetrate into the weathered 
shale. 

Menefee soils are used for recreation, wildlife habitat, 
and range. 

Representative profile of Menefee shaly loam, 25 to 60 
percent slopes, in an area of Menefee-Rock outcrop com- 
plex, 25 to 60 percent slopes, in an area of range about one- 
half mile northeast of the New Harmony interchange on 
Interstate 15, in the NESW sec. 16, T. 388.,R.12 W.: 


A1l—0 to 2 inches, yellowish-brown (10YR 5/4) shaly loam, brown 
(LOYR 4/3) when moist; moderate, fine, granular structure; 
slightly hard, friable, slightly sticky and slightly plastic; few 
very fine, fine, and medium roots; 30 percent shale fragments; 
strongly calcareous, lime is disseminated; moderately alkaline; 
clear, smooth boundary. 

C1—2 to 19 inches, olive-yellow (2.5Y 6/6) silt loam, light olive brown 
(2.5Y 5/6) when moist; massive; slightly hard, friable, slightly 
sticky and slightly plastic; few medium and coarse roots; com- 
mon fine and very fine and few medium and coarse pores; 15 
percent shale fragments; strongly calcareous, lime is dissemi- 
nated; strongly alkaline; gradual, smooth boundary. 

C2—19 inches, weathered shale. 


The profile is moderately calcareous to strongly calcareous. Depth 
to weathered shale ranges from 8 to 20 inches. The average annual 
soil temperature at a depth of 20 inches is 46° to 54° F, and the aver- 
age summer soil temperature is 64° to 70°. 

The A horizon has value of 5 to 7 when dry and 4 or 5 when moist 
and chroma of 8 or 4. It ranges from loam to silty clay loam and is 
20 to 30 percent shale fragments less than 3 inches in diameter. It 
ranges from 1 inch to 2 inches in thickness. 

The C horizon has hue of 2.5Y or 1OYR, value of 6 or 7 when dry 
and 5 or 6 when moist, and chroma of 3 to 6. It ranges from silt loam 
to silty clay loam and is 7 to 18 inches thick. 


Menefee-Rock outcrop complex, 25 to 60 percent 
slopes (MEG).— This complex is about 50 percent Menefee 
shaly loam, 25 to 60 percent slopes; 25 percent Rock out- 
crop; and 25 percent other soils, Eroded land, and Badland. 
The Menefee soil and Rock outcrop are intermingled, but 
Rock outcrop occurs as ledges of limestone exposed at the 
surface along the slope. The Menefee soil has the profile 
described as representative of the Menefee series. Runoff 
is rapid, and the hazard of erosion is severe. 

Included with these soils in mapping are small areas of a 
shallow soil that is similar to this Menefee soil but is red- 
der and is gravelly loam; Eroded land; and Badland, very 
steep. 

The Menefee soil in this complex is used for recreation, 
wildlife habitat, and range. The native vegetation is juni- 
per, pinyon pine, serviceberry, live oak, Indian ricegrass, 
and galleta. Capabjlity unit VIIs-V3, nonirrigated; Mene- 
fee soil in Upland Shallow Shale (Pinyon-Juniper) Sum- 
mer Precipitation range site and wildlife suitability group 
3242; Rock outcrop in wildlife suitability group 4444 and 
range site not assigned. 
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Mespun Series 


The Mespun series consists of excessively drained soils 
on fans and plateau slopes and in narrow alluvial valleys. 
These soils formed in hummocky eolian sand deposits de- 
rived from sandstone. Slopes range from 0 to 10 percent. 
Elevation is 3,500 to 6,240 feet. The native vegetation is 
juniper, pinyon pine, shrubs, and grasses. Average annual 
precipitation is 11 to 15 inches, average annual air tem- 
perature is 54° to 59° F, and the frost-free period is 120 to 
170 days. Mespun soils are commonly associated with 
Pintura and Caval soils. 

In a representative profile the soil is reddish-yellow fine 
sand to a depth of 60 inches. 

Permeability is very rapid. Available water capacity is 
3 to 5 inches to a depth of 5 feet. The water supplying ca- 
pacity is 4 to 6 inches. Roots penetrate to a depth of 5 feet 
or more. 

Mespun soils are used for range, recreation, and wildlife 
habitat. 

Representative profile of Mespun fine sand, 0 to 10 per- 
cent slopes, in an area of range 1.2 miles south of Anderson 
Junction and Interstate 15,800 feet east of the west quar- 
ter corner of sec. 33, T. 40S., R. 13 W.: 

A1l—0 to 11 inches, reddish-yellow (7.5YR 6/6) fine sand, strong 
brown (7.5YR 5/6) when moist; single grained; loose; common 
fine roots; few fine pores; mildly alkaline; gradual, smooth 
boundary. 

C1—11 to 25 inches, reddish-yellow (SYR 6/6) fine sand, yellowish 
red (5YR 5/6) when moist; single grained; loose; common fine 
roots; few fine pores; mildly alkaline; gradua), smooth to wavy 
boundary. 

C2—25 to 60 inches, reddish-yellow (7.5YR 7/6) fine sand, yellowish 
red (5YR 5/8) when moist; single grained; few fine roots; few fine 
pores; mildly alkaline. 


The average annual soil temperature at a depth of 20 inches ranges 
from 48° 54° F, and the average summer soil temperature is 65° to 
70°. The profile ranges from medium acid to mildly alkaline. 

The A horizon has hue of 7.5YR or 5YR, value of 4 to 6 when dry 
and 3 to 5 when moist, and chroma of 2 to 6. It is loamy fine sand or 
fine sand 2 to 11 inches thick. 

The C horizon has value of 4 to 7 when dry and 3 te 5 when moist 
and chroma of 4 to 8. It is fine sand or loamy fine sand. 


Mespun fine sand, 0 to 10 pereent slopes (MFD).— 
This soil is on medium-length plateau slopes and in valleys 
near sandstone outcrops. Runoff is very slow, and the 
hazard of soil blowing is moderate. 

Included with this soil in mapping are small areas of Pin- 
tura loamy fine sand, hummocky, | to 10 percent slopes; a 
shallow sandy soil; Redbank fine sandy loam, 1 to 5 percent 
slopes; and Caval fine sandy loam, 2 to 10 percent slopes. 
Also included is about 1 percent areas of Rock land. 

This Mespun soil is used mainly for range, recreation, 
and wildlife habitat. The native vegetation is sand sage- 
brush, big sagebrush, Mormon tea, snakeweed, desert 
marigold, Indian ricegrass, juniper, and pinyon pine. Capa- 
bility unit VIIs-V6, nonirrigated; Upland Sand (Juniper- 
Pinyon) Summer Precipitation range site; wildlife 
suitability group 3242. 


Mokiak Series 


The Mokiak series consists of well-drained soils on 
mountain side slopes in the southwestern part of the sur- 
vey area. These soils formed in material weathered from 
gneiss and schist rock and some quartzite. Slopes range 
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from 80 to 70 percent. Elevation is 4,300 to 6,700 feet. The 
native vegetation is pinyon pine, juniper, shrubs, and 
grasses. Average annual precipitation is about 14 inches, 
average annual air temperature is 47° to 52° F, and the 
frost-free period is 120 to 160 days. Mokiak soils commonly 
are associated with Tortugas, Dagflat, Motoqua, and Wel- 
ring soils. 

In a representative profile the surface layer is brown 
very cobbly sandy loam about 6 inches thick. The subsoil is 
brown very cobbly sandy loam and yellowish-brown or 
light yellowish-brown very cobbly sandy clay loam about 
32 inches thick. Bedrock is at a depth of about 38 inches. 

Permeability is moderate. Available water capacity is 2 
to 3.5 inches. The water supplying capacity is 3 to 5 inches. 
Roots penetrate as far down as bedrock. 

Mokiak soils are used for range and wildlife habitat. 

Representative profile of Mokiak very cobbly sandy 
loam, 30 to 70 percent slopes, in an area of Motoqua- 
Mokiak very cobbly sandy loams, 30 to 70 percent slopes, 
in an area of range 1% miles south of the TV relay tower in 
the Beaver Dam Mountains, 1,850 feet south and 525 feet 
west of the northeast corner of sec. 18, T. 428., R. 18 W.: 


Al1—0 to 6 inches, brown (10YR 5/8) very cobbly sandy loam, very 
dark grayish brown (10YR 3/2) when moist; moderate, very fine, 
granular structure; loose, very friable, nonsticky and nonplastiec; 
common fine and medium and many very fine roots; few fine 
and common very fine pores; 50 percent cobbles and gravel; 
mildly alkaline; clear, wavy boundary. 

B1—6 to 11 inches, brown (10YR 5/3) very cobbly heavy sandy loam, 
dark brown (10YR 3/3) when moist; moderate, medium, sub- 
angular blocky structure that parts to moderate, very fine, sub- 
angular blocky; slightly hard, very friable, slighty sticky and 
nonplastic; common fine, medium, and very fine roots; few fine 
and medium and common very fine pores; 50 percent cobbles and 
gravel; mildly alkaline; clear, wavy boundary. 

B21t—11 to 29 inches, yellowish-brown (10YR 5/4) very cobbly sandy 
clay loam, brown (10YR 4/3) when moist; weak, coarse, sub- 
angular blocky structure that parts to moderate, fine, sub- 
angular blocky; very hard, friable, slightly sticky and slightly 
plastic; few medium, fine, and very fine roots; few coarse and 
medium and common fine and very fine pores; 55 percent cobbles 
and gravel; mildly alkaline; gradual, wavy boundary. 

B22t—-29 to 38 inches, light yellowish-brown (10YR 6/4) very cobbly 
sandy clay loam, yellowish brown (10YR 5/4) when moist; weak, 
fine, subangular blocky structure; very hard, friable, slightly 
sticky and slightly plastic; few medium, fine, and very fine roots, 
few fine and common very fine pores; 80 percent cobbles and 
gravel; mildly alkaline; abrupt, wavy boundary. 

R—238 inches, fractured gneiss and schist bedrock. 


The average annual soil temperature at a depth of 20 inches ranges 
from 50° to 54° F. In some areas 5 to 10 percent of the surface is 
covered with stones. 

The A horizon ranges from 4 to 6 inches in thickness. 

The B2t horizon has hue of 10YR or 7.5YR and value of 3 to 5 when 
moist. It ranges from 20 to 29 inches in thickness. 

Mokiak soils in the Washington County Area are mapped only 
with Motoqua soils. 


Motoqua Series 


The Motoqua series consists of well-drained soils that 
are shallow over bedrock. These soils are on mountain side 
slopes in the western part of the survey area. They formed 
in material weathered from acid igneous rock. Slopes range 
from 30 to 70 percent. Elevation is 4,700 to 6,700 feet. The 
native vegetation is pinyon pine, juniper, shrubs, and 
grasses. Average annual precipitation is 13 to 14 inches, 
average annual air temperature is 46° to 52° F, and the 


frost-free period is 120 to 160 days. Motoqua soils com- 
monly are associated with Dagflat, Nehar, Quazo, Tor- 
tugas, and Welring soils. ; 

In a representative profile the surface layer is dark- 
brown very gravelly sandy loam about 2 inches thick. The 
subsoil is dark-brown gravelly loam and brown or dark- 
brown very gravelly sandy clay loam about 14 inches thick. 
Bedrock is at a depth of about 16 inches. 

Permeability is moderate. Runoff is medium, and the 
hazard of erosion is moderate. Available water capacity is 
1 inch to 2 inches. The water supplying capacity is 3 to 5 
inches. Roots penetrate as far down as bedrock. 

Motoqua soils are used for range and wildlife habitat. 

Representative profile of Motoqua very gravelly sandy 
loam, 30 to 70 percent slopes, in an area of Quazo-Motoqua 
very gravelly sandy loams, 30 to 70 percent slopes, in an 
area of range in the upper part of Beaver Dam Wash, one- 
half mile southwest of the Middle Ridge Inclosure, 1,320 
feet east and 1,585 feet north of the southwest corner of 
sec. 32, T. 38S., R. 19 W.: 


A1—0 to 2 inches, dark-brown (7.5YR 4/2) very gravelly sandy loam, 
very dark brown (7.5YR 2/2) when moist; weak, medium, platy 
structure that parts to moderate, very fine and fine, granular; 
soft, friable, nonsticky and nonplastic; few very fine roots; many 
fine and very fine pores; 80 percent of the surface is covered with 
gravel, 55 percent grave! in the horizon; slightly acid; clear, 
smooth boundary. 

B1l—2 to 8 inches, dark-brown (7.5YR 4/2) gravelly heavy loam, dark 
brown (7.5YR 3/2) when moist; weak, medium, subangular 
blocky structure that parts to moderate, very fine and fine, gran-: 
ular; soft, friable, slightly sticky and slightly plastic; few fine 
and common very fine roots; many very fine pores, 40 percent 
gravel; neutral; clear, smooth boundary. 

B21t—8 to 12 inches, dark-brown (7.5YR 4/2) very gravelly sandy 
clay loam, dark brown (7.5YR 3/2) when moist; weak, medium, 
prismatic structure that parts to moderate, fine, subangular 
blocky; hard, firm, sticky and plastic; few medium, fine, and 
very fine roots; few fine and common very fine pores, 50 percent 
gravel; neutral; clear, smooth boundary. 

B22t—12 to 16 inches, brown (7.5YR 5/3) very gravelly sandy clay 
loam, dark brown (7.5YR 4/3) when moist; weak, medium, pris- 
matic structure that parts to weak, fine, subangular blocky; 
hard, firm, sticky and plastic; few fine and very fine roots, com- 
mon very fine pores; 50 percent gravel; slightly acid; clear, wavy 
boundary. 

R—16 inches, extrusive acid igneous rock. 


Depth to bedrock ranges from 8 to 20 inches. Gravel and cobbles 
cover 40 to 80 percent of the surface, and stones in some areas cover 
as much as 25 percent. Most of the gravel is less than 4 inch in diam- 
eter. The average annual soil temperature at a depth of 20 inches 
is 47° to 54° F. The profile ranges from slightly acid to mildly 
alkaline. 

The A horizon has hue of 7.5YR, 10YR, or 5YR; value of 4 or 5 
when dry and 2 or 8 when moist; and chroma of 2 or 3. It is very grav- 
elly sandy loam or very cobbly sandy loam that ranges from 40 to 70 
percent rock fragments. 

The B2t horizon has hue of 7.5YR, 10YR, or 5YR; value of 3 to 6 
when dry; and chroma of 2 to 5. It is very gravelly sandy clay loam, 
very cobbly clay loam, or very gravelly clay loam that ranges from 35 
to 80 percent rock fragments. 


Motoqua-Mokiak very cobbly sandy loams, 30 to 70 
percent slopes(MMG).— This complex is on mountain side 
slopes in the Beaver Dam Mountains. It is about 35 percent 
Motoqua very cobbly sandy loam, 30 to 70 percent slopes; 
35 percent Mokiak very cobbly sandy loam, 30 to 70 per- 
cent slopes; 10 percent Rock outcrop; and 20 percent other 
soils. The Motoqua soil has south- and west-facing slopes, 
and the Mokiak soil has north- and east-facing slopes. 
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The Motoqua soil has a profile similar to the one de- 
scribed as representative of the Motoqua series, but the 
surface layer is very cobbly sandy loam. The Mokiak soil 
has the profile described as representative of the Mokiak 
series. 

Included with these soils in mapping are small areas of 
Quazo very gravelly sandy loam, 30 to 70 percent slopes; 
and a soil that is similar to this Mokiak soil but is deep, has 
a light-colored surface layer, and has layer of carbonate ac- 
cumulation at a depth of 24 to 30 inches. 

The soils in this complex are used for range and wildlife 
habitat. The native vegetation is juniper, pinyon pine, live 
oak, serviceberry, manzanita, peavine, muttongrass, 
needleandthread, and Indian ricegrass. Capability unit 
VIIs-V4, nonirrigated; wildlife suitability group 3242; 
Motoqua soil in Upland Stony Hills (Juniper) Summer Pre- 
cipitation range site; Mokiak soil in Upland Stony Loam 
(Pinyon-Juniper) Summer Precipitation range site. 

Motoqua-Rock outcrop complex, 30 to 70 percent 
slopes(MOG).— This complex is in the foothills of the Pine 
Valley Mountains and in the Harmony Mountains. It is 
about 65 percent Motoqua very cobbly sandly loam, 30 to 
70 percent slopes; 15 percent Rock outcrop; and 20 percent 
other soils. The Motoqua soil and Rock outcrop are inter- 
mingled, but Rock outcrop is mainly on ridges and points. 

The Motoqua soil has a profile similar to the one de- 
scribed as representative of the Motoqua series, but the 
surface layer is very cobbly sandy loam. 

Included with these soils in mapping are small areas of 
Nehar very stony sandy loam, 3 to 30 percent slopes; Quazo 
very gravelly sandy loam, 30 to 70 percent slopes; and Dag- 
flat very cobbly sandy loam, 30 to 60 percent slopes. 

Motoqua soil in this complex is used for range and wild- 
life habitat. The native vegetation is juniper, pinyon pine, 
big sagebrush, serviceberry, muttongrass, and Indian rice- 
grass. Capability unit VIIs-V4, nonirrigated; Motoqua soil 
in Upland Stony Hills (Juniper) Summer Precipitation 
range site and wildlife suitability group 3242; Rock outcrop 
in wildlife suitability group 4444 and range site not 
assigned. 


Naplene Series 


The Naplene series consists of well-drained soils on allu- 
vial fans and stream terraces. These soils formed in mixed 
alluvium derived from sedimentary and igneous rocks. 
Slopes range from 2 to 6 percent. Elevation is 3,600 to 5,300 
feet. The native vegetation is dominantly shrubs and 
grasses. Average annual precipitation is 14 to 15 inches, 
average annual air temperature ranges from 45° to 52° F, 
and the frost-free period is 140 to 160 days. Naplene soils 
are commonly associated with Redbank, Clovis, and 
Schmutz soils. 

In a representative profile the surface layer is brown 
silt loam about 7 inches thick. The underlying material is 
reddish-brown clay loam and reddish-brown and brown silt 
loam to a depth of 60 inches. 

Permeability is moderately slow. Available water capac- 
ity is 9 to 12 inches to a depth of 5 feet. The water supply- 
ing capacity is 9 to 11 inches. Roots penetrate to a depth of 
5 feet or more. 

Naplene soils are used for nonirrigated and irrigated 
crops, recreation, wildlife habitat, and range. 
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Representative profile of Naplene silt loam, 2 to 6 per- 
cent slopes, about 600 feet northwest of the New Harmony 
interchange on Interstate 15, 2,100 feet west and 525 feet 
north of the southeast corner of sec. 17, T. 38S., R. 12 W.: 


All—O to 2 inches, brown (7.5YR 5/4) silt loam, dark reddish brown 
(5YR 3/4) when moist; moderate, thin, platy structure; slightly 
hard, friable, slightly sticky and slightly plastic, few very fine 
and fine roots; common fine vesicular pores; moderately calcar- 
eous, lime is disseminated; strongly alkaline; abrupt, smooth 
boundary. 

A12—2 to 7 inches, brown (7.5YR 5/4) silt loam, dark reddish brown 
(5YR 3/4) when moist; moderate, medium, platy structure; hard, 
friable, slightly sticky and slightly plastic; few very fine, fine, 
and medium roots; common fine and very fine vesicular pores; 
moderately calcareous, lime is disseminated; strongly alkaline; 
abrupt, smooth boundary. 

C1—7 to 15 inches, brown (7.4YR 5/4) silt loam, dark reddish brown 
(5YR 3/4) when moist; moderate, coarse, subangular blocky 
structure that parts to moderate, medium, subangular blocky; 
very nard, friable, sticky and plastic; few fine and medium roots; 
common fine and few medium pores; strongly calcareous, lime is 
disseminated; strongly alkaline; gradual, wavy boundary. 

C2—15 to 22 inches, reddish-brown (5YR 5/4) light clay loam, dark 
reddish brown (5YR 3/4) when moist; moderate, medium, sub- 
angular blocky structure; very hard, friable, sticky and plastic; 
common fine and very fine roots; common fine pores; strongly 
calcareous, lime is disseminated and veined; strongly alkaline; 
gradual, wavy boundary. 

C3—22 to 39 inches, reddish-brown (5YR 5/4) silt loam, dark reddish 
brown (5YR 3/4) when moist; moderate, medium, subangular 
blocky structure; very hard, friable, sticky and plastic; few fine 
and very fine roots; common fine pores; strongly calcareous, lime 
is disseminated; strongly alkaline; gradual, wavy boundary. 

C4—39 to 60 inches, brown (7.5YR 5/4) silt loam, dark reddish brown 
(5YR 3/4) when moist; moderate, medium, subangular blocky 
structure; very hard, friable, sticky and plastic; few very fine 
roots; common fine pores; strongly calcareous, lime is dissemi- 
nated and veined; strongly alkaline. 


The average annual soil temperature at a depth of 20 inches ranges 
from 47° to 54° F, and the average summer soil temperature is 65° 
to 70°. The profile ranges from mildly alkaline to strongly alkaline. 

The A horizon has hue of 7.5YR or 5YR and chroma of 3 or 4. It 
ranges from heavy silt loam to fine sandy loam to 2 to 8 inches thick. 

The C horizon has hue of 5YR, 7.5YR, or 2.5YR; value of 4 to 6 
when dry and 3 or 4 when moist; and chroma of 4 to 6. It ranges from 
light clay loam to silt loam or, in places, fine sandy loam. 


Naplene silt loam, 2 to 6 percent slopes (NaC) —This 
soil is on smooth, medium-length alluvial fans and in 
broad alluvial valleys and on terraces along streams. Run- 
off is medium, and the hazard of erosion is moderate. 

Included with this soil in mapping are small areas of 
Redbank fine sandy loam, 1 to 5 percent slopes; Schmutz 
loam; Mespun fine sand, 0 to 10 percent slopes; Clovis fine 
sandy loam, 1 to 5 percent slopes; and Chilton gravelly 
loam, 5 to 30 percent slopes. 

This Naplene soil is used for irrigated alfalfa, barley, and 
pasture and for nonirrigated wheat and range. The native 
vegetation is galleta, Indian ricegrass, sand dropseed, 
globemallow, and big sagebrush. Capability units Ie-1, 
irrigated, [Ve-V, nonirrigated; Upland Loam (Summer 
Precipitation) range site; wildlife suitability groups 2242-I 
and 2242. 


Nehar Series 


The Nehar series consists of well-drained soils on allu- 
vial fans and low, rolling hills in the north-central part of 
the survey area. These soils formed in material weathered 
from coarse-grained acid igneous rock. Slopes range from 
3 to 30 percent. Elevation is 4,200 to 6,100 feet. The native 
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vegetation is pinyon pine, juniper, shrubs, and grasses. 
Average annual precipitation is 13 to 15 inches, average 
annual air temperature is 52° to 58° F, and the frost-free 
period is 120 to 160 days. Nehar soils commonly are asso- 
ciated with Collbran, Ildefonso, Lavate, Motoqua, and 
Naplene soils. 

In a representative profile the surface layer is brown 
very stony sandy loam about 5 inches thick. The subsoil is 
reddish-brown stony clay, yellowish-red stony sandy clay, 
and yellowish-red very stony sandy clay loam about 42 
inches thick. The substratum is light-brown stony sandy 
loam to a depth of 60 inches. 

Permeability is moderately slow. Available water capac- 
ity is 5 to 7 inches to a depth of 5 feet. The water supplying 
capacity is 6 to 9 inches. Roots penetrate to a depth of 50 
inches or more. 

Nehar soils are used for range and wildlife habitat. 

Representative profile of Nehar very stony sandy loam, 
3 to 30 percent slopes, in an area of range 0.2 mile west of 
the Browse interchange on Interstate 15, 1,320 feet east 
ee feet south of the northwest corner of sec. 11, T. 40 

.R.13 W.: 


A1—0 to 5 inches, brown (7.5YR 5/4) very stony sandy loam, dark 
brown (7.5YR 3/2) when moist; moderate, very fine, granular 
structure; slightly hard, very friable, slightly sticky and slightly 
plastic; common very fine roots; few fine and common very fine 
pores; 25 percent of the surface covered with stones, 50 percent 
stones, cobbles, and gravel in horizon; neutral; abrupt, smooth 
boundary. 

B21t—5 to 16 inches, reddish-brown (5YR 5/4) stony clay, reddish 
brown (5YR 4/4) when moist; strong, coarse, prismatic structure 
that parts to moderate, fine, angular blocky; extremely hard, 
very firm, very sticky and plastic; few medium and common very 
fine roots; common fine and many very fine pores; many mod- 
erately thick clay films on faces of peds and as bridges; 40 per- 
cent stones, cobbles, and gravel; slightly acid; gradual, wavy 
boundary. 

B22t—16 to 29 inches, yellowish-red (5YR 5/6) stony sandy clay, red- 
dish brown (5YR 4/4) when moist; moderate, coarse, prismatic 
structure that parts to moderate, fine and very fine, subangular 
blocky; very hard, firm, sticky and plastic; few fine and very fine 
roots; common fine and many very fine pores; common moder- 
ately thick clay films on faces of peds and as bridges; 50 percent 
stones, cobbles, and gravel; slightly acid; gradual, wavy 
boundary. 

B3—29 to 47 inches, yellowish-red (SYR 5/6) very stony sandy clay 
loam, reddish brown (5YR 4/4) when moist; moderate, medium 
and fine, subangular blocky structure; very hard, firm, sticky 
and plastic; few fine and very fine roots; few medium, common 
fine, and many very fine pores; few thin clay films on faces of 
peds and in pores; 55 percent stones, cobbles, and gravel; slightly 
acid; gradual, smooth boundary. 

C—47 to 60 inches, light-brown (7.5YR 6/4) stony sandy loam, red- 
dish brown (5YR 4/4) when moist; massive; very hard, friable, 
slightly sticky and nonplastic; few fine and many very fine 
pores; 55 percent stones, cobbles, and gravel; slightly acid. 


The profile ranges from slightly acid to mildly alkaline. Stones 
cover 5 to 25 percent of the soil surface. The average annual soil tem- 
perature at a depth of 20 inches is 50° to 57° F. 

The A horizon has hue of 7.5YR, 10YR, or 5YR; value of 4 to 6 when 
dry and 2 or 3 when moist; and chroma of 2 to 4. It ranges from 2 to 8 
inches in thickness. 

The B2t horizon has hue of 5YR or 7.5YR, value of 4 to 6 when dry 
and 3 or 4 when moist, and chroma of 2 to 6. It is stony clay, very 
gravelly clay, stony sandy clay, very stony sandy clay, cobbly sandy 
clay, or very gravelly sandy clay that ranges from 35 to 70 percent 
rock fragments. It is 15 to 27 inches thick. 

The C horizon has hue of 5YR or 7.5YR, value of 4 or 5 when moist 
and chroma of 8 to 6. It is stony sandy loam, very stony sandy loam, 
or very cobbly sandy loam that ranges from 35 to 80 percent rock 
fragments. 
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Nehar very stony sandy loam, 3 to 30 percent slopes 
(NEF) —This soil is on smooth, medium-length alluvial fans 
and low rolling hills (fig. 5). It has the profile described as 
representative of the series. Runoff is slow, and the hazard 
of erosion is moderate. 

Included with this soil in mapping are small areas of a 
soil that is similar to this Nehar soil but is less than 35 per- 
cent coarse fragments and small areas of Motoqua very 
gravelly sandy loam, 30 to 70 percent slopes. 

This Nehar soil is used for range and wildlife habitat. 
Capability unit VIIs-V4, nonirrigated; Upland Stony Loam 
(Pinyon-Juniper) Summer Precipitation range site; wild- 
life suitability group 3242. 

Nehar-Ildefonso complex, 3 to 30 percent slopes 
(NIF).—This complex is on low, rolling hills. It is about 45 
percent Nehar very stony sandy loam, 3 to 30 percent 
slopes; 35 percent Ildefonso very gravelly sandy loam, 5 to 
30 percent slopes; and 20 percent other soils. The Nehar 
and Ildefonso soils occur in areas of interbedded limestone 
and quartzite rock. The Nehar soil is on the higher convex 
parts of rolling hills, and the Ildefonso soil is on the lower, 
generally concave part of the slopes. The Ildefonso soil has 
the profile described as representative of the Ildefonso 
series. 

Included with these soils in mapping are small areas of a 
soil that is similar to Nehar soils but is less than 35 percent 
coarse fragments and small areas of Tacan very stony 
sandy loam, 30 to 70 percent slopes. 

The soils in this complex are used for range and wildlife 
habitat. The native vegetation is juniper, pinyon pine, live 
oak, big sagebrush, Indian ricegrass, and squirreltail. Ca- 
pability unit VIIs-V4, nonirrigated; Upland Stony Loam 
(Pinyon-Juniper) Summer Precipitation range site; wild- 
life suitability group 3242. 


Nikey Series 


The Nikey series consists of well-drained soils on alluvial 
fans and desert foothill slopes. These soils formed in grav- 
elly alluvium washed from limestone, sandstone, and shale. 
Slopes range from 1 to 15 percent. Elevation is 2,650 to 
3,500 feet. The native vegetation is desert shrubs, forbs, 
and grasses. Average annual precipitation is 8 to 11 inches, 
average annual air temperature is 59° to 62° F, and the 
frost-free period is 180 to 195 days. Nikey soils are com- 
monly associated with Isom, Junction, Leeds, and Tobler 
soils. 

In a representative profile the surface layer is brown 
sandy loam and yellowish-red fine sandy loam about 26 
inches thick. The underlying material is light reddish- 
brown or pink gravelly loam to a depth of 60 inches. 

Permeability is moderate, and runoff is medium. Avail- 
able water capacity is 5 to 7 inches to a depth of 5 feet. The 
water supplying capacity is 4 to 6 inches. Roots penetrate 
to a depth of 40 inches or more. 

Nikey soils are used for range and wildlife habitat. 

Representative profile of Nikey sandy loam, 3 to 15 per- 
cent slopes, in an area of Nikey-Isom complex, 3 to 30 per- 
cent slopes, in an area of range about 72 miles south of 
Hurricane, 350 feet north and 500 feet east of the south- 
west corner of sec. 3, T. 438., R. 13 W:: 


A1—0 to 3 inches, brown (7.5YR 5/4) sandy loam, dark brown (7.5YR 
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Figure 5.—An area of Nehar very stony sandy loam, 3 to 30 percent slopes. 


4/4) when moist; weak, thin, platy structure; loose, very friable, 
nonsticky and nonplastic; few fine roots; few fine pores. moder- 
ately calcareous, lime is disseminated; moderately alkaline, 
clear, smooth boundary. 

A12—3 to 26 inches, yellowish-red (5YR 5/6) fine sandy loam, red- 
dish brown (SYR 4/4) when moist; weak, medium, subangular 
blocky structure; hard, very friable, nonsticky and slightly plas- 
tic; few fine and medium roots; common fine and medium pores; 
15 percent gravel; moderately caleareous, lime is disseminated; 
moderately alkaline; clear, smooth boundary. 

IIC1e2—26 to 38 inches, light reddish-brown (5YR 6/4) gravelly loam, 
reddish brown (5YR 5/4) when moist; massive; very hard, firm, 
sticky and plastic; few fine roots; common fine pores; 40 percent 
gravel; strongly calcareous, lime is disseminated; strongly alka- 
line; gradual, wavy boundary. 

IIC2ca—-38 to 46 inches, pink (SYR 7/8) gravelly loam, light reddish 
brown (5YR 6/4) when moist; massive; very hard, firm, sticky 
and plastic; few fine roots; few fine pores; 50 percent gravel; very 
strongly calcareous, lime is disseminated; moderately alkaline; 
clear, smooth boundary. 

11C3—46 to 60 inches, pink (SYR 7/3) gravelly loam, light reddish 
brown (5YR 6/4) when moist; massive; hard, friable, sticky and 
plastic; few fine pores; 40 percent gravel; strongly calcareous; 
moderately alkaline. 


The average annual soil temperature at a depth of 20 inches ranges 
from 59° to 63° F, and the average summer soil temperature is 77° to 
82°. The soil is moderately alkaline or strongly alkaline. In most 
places a gravel pavement covers 10 to 40 percent of the surface. 

The A horizon has hue of 7.5YR or 5YR, value of 5 or 6 when dry 
and 4 or 5 when moist, and chroma of 8 to 6, It is sandy loam, loam, 
fine sandy loam, or very stony loam. 

The C horizon has hue of 5YR or 7.5YR, value of 5 or 6 when dry, 
and chroma of 4 to 8. 


The IICea horizon has hue of 5YR or 7.5YR, value of 6 to 8 when dry 
and 4 to 6 when moist, and chroma of 8 to 6. It ranges from gravelly 
loamy fine sand to gravelly loam and stony loam that is 30 to 50 per- 
cent gravel, cobbles, and stones. In some places the lower part of the 
Cea horizon contains many fine to medium gypsum crystals. 


Nikey sandy loam, 1 to 3 percent slopes(NkC).—This 
soil is on alluvial fans. It has a profile similar to the one 
described as representative of the series, but slopes are 1 
to 3 percent. Runoff is medium, and the hazard of erosion 
is moderate. 

Included with this soil in mapping are small areas of 
LaVerkin fine sandy loam, 2 to 5 percent slopes; Tobler fine 
sandy loam; and Isom cobbly sandy loam, 3 to 30 percent 
slopes. 

This Nikey soil is used for irrigated barley and alfalfa 
and for range. The native vegetation is creosotebush, Mor- 
mon tea, range ratany, Indian ricegrass, mesa dropseed, 
galleta, and sand dropseed. Capability units Ile-0, irri- 
gated, VIle-C, nonirrigated; Southern Desert Loam range 
site; wildlife suitability groups 1242-I and 4343. 

Nikey sandy loam, 3 to 15 percent slopes (NLE) — This 
soil is on desert alluvial fans. It has a profile similar to the 
one described as representative of the series, but the lower 
part of the underlying material is 1 to 10 percent, by vol- 
ume, fine to medium crystals of gypsum. Runoff is 
medium, and the hazard of erosion is moderate. 

Included with this soil in mapping are small areas of 
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Nikey very stony sandy loam, 2 to 15 percent slopes; Isom 
cobbly sandy loam, 3 to 30 percent slopes; and Hobog very 
cobbly loam, 3 to 40 percent slopes. 

This Nikey soil is used for range. The native vegetation is 
creosotebush, blackbrush, Mormon tea, galleta, and cholla 
cactus. Capability unit VIIe-C, nonirrigated; Southern 
Desert Loam range site; wildlife suitability group 4343. 

Nikey very stony sandy loam, 2 to 15 percent slopes 
(NME).— This soil is on desert slopes. It has a profile simi- 
lar to the one described as representative of the series, but 
slopes are 2 to 15 percent, the surface layer is very stony 
sandy loam, and the profile is 3 to 5 percent stones. Runoff 
is medium, and the hazard of erosion is moderate. 

Included with this soil in mapping are small areas of 
Nikey sandy loam, 1 to 3 percent slopes; Isom cobbly sandy 
loam, 3 to 30 percent slopes; and Harrisburg fine sandy 
loam, 5 to 20 percent slopes. 

This Nikey soil is used for range. The native vegetation is 
creosotebush, Mormon tea, Indian ricegrass, galleta, cholla 
cactus, and Spanish dagger. Capability unit VIIs-C4, non- 
irrigated; Southern Desert Stony Loam range site; wildlife 
suitability group 4343. 

Nikey-Isom complex, 3 to 30 percent slopes (NNE).— 
This complex is on alluvial fans. It is about 45 percent 
Nikey sandy loam, 3 to 15 percent slopes; 40 percent Isom 
very cobbly fine sandy loam, 3 to 30 percent slopes; and 15 
percent other soils. The Nikey soil is more gently sloping 
and is on the lower parts of alluvial fans. The Isom soil is 
at the heads of the fans near the cliffs. 

The Nikey and Isom soils have the profiles described as 
representative of the Nikey and Isom series. 

Included with these soils in mapping are small areas of 
Riverwash, Gullied land, and Stony colluvial land. Also in- 
cluded are areas of Nikey very stony sandy loam, 2 to 15 
percent slopes. 

The soils in this complex are used for range. The native 
vegetation is creosotebush, Mormon tea, cholla, cheatgrass, 
and redtop bromegrass. Capability unit VIIe-C, nonirri- 
gated; wildlife suitability group 4343; Nikey soil in South- 
ern Desert Loam range site; Isom soil in Southern Desert 
Stony Loam range site. 


Palma Series 


The Palma series consists of well-drained soils on old al- 
luvial fans and in alluvial valleys in the Big Plain. These 
soils formed in mixed alluvium weathered from sandstone, 
siltstone, and shale. Slopes range from 1 to 5 percent. Ele- 
vation is 4,500 to 5,200 feet. The native vegetation is shrubs, 
forbs, and grasses. Average annual precipitation is 12 to 
14 inches, average annual air temperature is 52° to 56° F, 
and the frost-free period is 165 to 170 days. Palma soils 
commonly are associated with Redbank, Bond, Mespun, 
Clovis, and Schmutz soils. 

In a representative profile the surface layer is reddish- 
brown fine sandy loam about 9 inches thick. The subsoil is 
red or yellowish-red fine sandy loam about 16 inches thick. 
The substratum is yellowish-red fine sandy loam to a depth 
of 60 inches. 

Permeability is moderate. Available water capacity is 
6 to 8.5 inches to a depth of 5 feet. The water supplying 
capacity is 6 to 9 inches. Roots penetrate to a depth of 60 
inches or more. 


Palma soils are used for range and nonirrigated crops. 

Representative profile of Palma fine sandy loam, 1 to 5 
percent slopes, in a field of nonirrigated wheat in the Big 
Plains, 400 feet north and 400 feet west of the center of sec. 
30, T. 428.,R. 12 W.: 


Ap—0 to 6 inches, reddish-brown (5YR 4/4) fine sandy loam, dark 
reddish brown (5YR 3/4) when moist; weak, fine, granular and 
subangular blocky structure; slightly hard, very friable, non- 
sticky and nonplastic; common fine and very fine roots; few fine 
pores; noncalcareous; moderately alkaline; abrupt, smooth 
boundary. 

A383 —6 to 9 inches, reddish-brown (5YR 4/4) fine sandy loam, dark 
reddish brown (SYR 3/4) when moist; weak, fine, subangular 
blocky structure; slightly hard, very friable, slightly sticky and 
nonplastic; common fine and very fine roots; few fine pores; 
slightly caleareous; moderately alkaline; clear, smooth boundary. 

B2t—9 to 15 inches, red (2.5 YR 4/6) heavy fine sandy loam, dark red 
(2.5YR 3/6) when moist; weak, medium, prismatic structure that 
parts to moderate, medium, subangular blocky; hard, friable, 
sticky and slightly plastic; common fine and very fine roots; 
common fine and very fine pores; few thin clay films in pores 
and as bridges between sand grains; moderately calcareous; 
moderately alkaline; clear, wavy boundary. 

B38—15 to 25 inches, yellowish-red (5YR 5/6) fine sandy loam, red- 
dish brown (2.5YR 4/4) when moist; weak, medium, subangular 
blocky structure; slightly hard, very friable, slightly sticky and 
nonplastic; few fine and very fine roots; common fine and very 
fine pores; strongly calcareous; moderately alkaline; clear, wavy 
boundary. 

C—25 to 60 inches, yellowish-red (SYR 5/6) fine sandy loam, red 
(2.5YR 4/6) when moist; massive; soft, very friable, nonsticky 
and nonplastic; few fine roots; few fine pores; strongly calcar- 
eous, common soft lime; strongly alkaline. 


The average annual soil temperature at a depth of 20 inches is 54° 
to 58° F. The profile ranges from mildly alkaline to strongly alkaline. 

The A horizon has hue of 5YR, 2.5YR, or 7.5YR; value of 4 or 5 
when dry and 3 or 4 when moist; and chroma of 3 or 4. It is fine sandy 
loam or loamy fine sand that ranges from 4 to 11 inches in thickness. 

The B2t horizon has hue of 2.5YR or 5YR, value of 3 to 5 when dry 
and 3 or 4 when moist, and chroma of 4 to 6. It is heavy fine sandy 
loam, fine sandy clay loam, and light clay loam. It ranges from non- 
calcareous to strongly calcareous and is 6 to 18 inches thick. 

The C horizon has hue of 5YR or 2.5YR, value of 5 to 7 when dry 
and 3 to 6 when moist, and chroma of 8 to 6. It is loamy fine sand, fine 
sandy loam, loamy sand, loam, and thin strata of sand. It ranges 
from moderately calcareous to strongly calcareous. 

Palma loamy fine sand, 1 to 5 percent slopes (PAC).— 
This soil is on dissected alluvial fans and in alluvial valleys 
in the area of Big Plain. It has a profile similar to the one 
described as representative of the series, but the surface 
layer is loamy fine sand. Available water capacity is 6.0 to 
7.5 inches to a depth of 5 feet. Runoff is medium, and the 
hazard of erosion is moderate. 

Included with this soil in mapping are small areas of 
Mespun fine sand, 0 to 10 percent slopes, and Redbank fine 
sandy loam, 1 to 5 percent slopes. 

This Palma soil is used for range. The native vegetation 
is galleta, Indian ricegrass, black grama, big sagebrush, 
sand sagebrush, and scattered juniper. Capability unit 
VIIs-V6, nonirrigated; Southern Upland Loam range site; 
wildlife suitability group 2242. 

Palma fine sandy loam, | to 5 percent slopes (PbC).— 
This soil is on medium-length alluvial fans and in alluvial 
valleys in the area of Big Plain (fig. 6). It has the profile 
described as representative of the series. Available water 
capacity is 7.5 to 8.5 inches to a depth of 5 feet. Runoff is 
medium, and the hazard of erosion is moderate. 

Included with this soil in mapping are small areas of 
Clovis fine sandy loam, 1 to 5 percent slopes, and Redbank 
fine sandy loam, 1 to 5 percent slopes. 
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Figure 6.—An area of Palma fine sandy loam, | to 5 percent slopes. 


This Palma soil is used for range and nonirrigated 
wheat. The native vegetation is galleta, Indian ricegrass, 
needleandthread, sand dropseed, black grama, big sage- 
brush, and scattered juniper. Capability unit VIe-V, non- 
irrigated; Southern Upland Loam range site; wildlife 
suitability group 2242. 


Pastura Series 


The Pastura series consists of shallow, well-drained soils 
that have a hardpan at a depth of 10 to 20 inches. These 
soils are on old basalt flows in the central part of the sur- 
vey area. They formed in material weathered from basalt 
and in eolian material derived from sandstone and shale. 
Slopes range from 2 to 10 percent. Elevation is 3,800 to 
5,000 feet. The native vegetation is desert shrubs and 
grasses. Average annual precipitation ranges from 10 to 12 
inches, average annual air temperature is 56° to 59° F, and 
the frost-free period is 165 to 170 days. Pastura soils are 
commonly associated with Clovis, Magotsu, Veyo, and 
Esplin soils. 

In a representative profile the soil is brown gravelly 
loam about 15 inches thick that is underlain by about 3 
inches of brown gravelly clay loam. An indurated carbon- 
ate-cemented hardpan is at a depth of about 18 inches. 

Permeability is moderate above the hardpan. Runoff is 


medium, and the hazard of erosion is moderate. Available 
water capacity, above the hardpan, is 2 to 3 inches. The 
water supplying capacity is 3 to 5 inches. Roots penetrate 
as far down as the hardpan. 

Pastura soils are used mainly for range and wildlife 
habitat. Small areas in the vicinity of Veyo are used for 
irrigated crops. 

Representative profile of Pastura gravelly loam, 2 to 10 
percent slopes, in an area of Magotsu-Pastura complex, 
2 to 20 percent slopes, in an area of range about 1% miles 
southwest of Upper Sand Cove Reservoir, 400 feet south 
and 800 feet west of the northeast corner of sec. 26, T. 40 
S., R. 17 W.: 


A1l—0 to 2 inches, brown (7.5YR 5/8) gravelly loam, dark brown 
(T5YR 4/3) when moist; weak, medium, platy structure that 
parts to moderate, fine, subangular blocky; slightly hard, friable, 
slightly sticky and slightly plastic; few fine roots; common fine 
and many very fine vesicular pores; 15 percent gravel; slightly 
calcareous, lime is disseminated; moderately alkaline; clear, 
smooth boundary. 

C1—2 to 8 inches, brown (7.5YR 5/4) gravelly loam, dark brown 
(7.5YR 4/3) when moist; weak, medium and coarse, subangular 
blocky structure; slightly hard, firm, slightly sticky and plastic; 
few very fine, fine, and medium roots; few fine and medium 
pores; 20 percent gravel; moderately calcareous, lime is dissemi- 
nated; moderately alkaline; gradual, smooth boundary. 

C2ca—8 to 15 inches, brown (7.5YR 5/4) gravelly loam, dark brown 
(T.5YR 4/3) when moist; weak, medium, subangular blocky 
structure; slightly hard, firm, slightly sticky and plastic; few 
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very fine and fine roots; common very fine pores; 30 percent 
gravel; very strongly calcareous, lime is disseminated; moder- 
ately alkaline; clear, smooth boundary. 

C8ca—15 to 18 inches, brown (7.5YR 3/4) gravelly light clay loam, 
dark brown (7. 5YR 4/3) when moist; massive; slightly hard, 
firm, slightly sticky and plastic; few very fine and fine roots: 
common fine and very fine pores; 30 percent gravel; very strongly 
calcareous, lime is concentrated in irregularly shaped masses; 
moderately alkaline; abrupt, smooth boundary. 

C4cam—18 to 27 inches, indurated carbonate-cemented hardpan. 


Depth to the hardpan ranges from 10 to 20 inches. Rock fragments 
cover 10 to 35 percent of the surface area. The average annual soil 
temperature at a depth of 20 inches is 55° to 58° F, and the average 
summer soil temperature is 76° to 79°. 

The A horizon has hue of 5YR or 7.5YR, value of 4 to 6 when dry 
and 3 or 4 when moist, and chroma of 4 to 6. It ranges from loam to 
gravelly loam that is 0 to 35 percent rock fragments. It ranges from 
1 inch to 6 inches in thickness. 

The C horizon has hue of 7.5YR or 5YR, value of 4 to 6 when dry 
and 3 to 5 when moist, and chroma of 4 to 6. It is light loam, heavy 
loam, or light clay loam that ranges from 10 to 35 percent rock frag- 
ments. It is moderately calcareous in the upper part and, generally, 
strongly calcareous or very strongly calcareous just above the 
hardpan. 


Pastura loam, 2 to 5 percent slopes (PcC).— This soil 
is on basalt flows near the town of Veyo. It has a profile 
similar to the one described as representative of the series, 
but the surface layer is less than 5 percent gravel, depth to 
the hardpan is generally 16 to 20 inches, and slopes are 2 
to 5 percent. Most areas of this soil are irrigated. Runoff is 
medium, and the hazard of erosion is moderate. 

Included with this soil in mapping are small areas of 
Esplin loam, 0 to 2 percent slopes; Veyo cobbly sandy loam, 
1 to 10 percent slopes; and Naplene silt loam, 2 to 6 percent 
slopes. 

This Pastura soil is used for irrigated alfalfa, small 
grain, and pasture. Capability unit IVs-13, irrigated; wild- 
life suitability group 2242-1, range site not assigned. 

Pastura-Esplin complex, 0 to 10 percent slopes 
(PED).— This complex is on old basalt flows. It is about 50 
percent Pastura gravelly loam, 2 to 10 percent slopes; 35 
percent Esplin loam, 0 to 2 percent slopes; and 15 percent 
other soils. 

The Esplin soil has the profile described as representa- 
tive of the Esplin series. 

Included with these soils in mapping are small areas of 
Redbank fine sandy loam, 1 to 5 percent slopes; Yaki very 
cobbly loam, 3 to 35 percent slopes; Zukan fine sandy loam, 
1 to 10 percent slopes; Veyo extremely stony sandy loam, 
3 to 10 percent slopes; and a soil that is similar to this 
Esplin soil but is 20 to 82 inches deep over the hardpan. 
Also included are areas of Rock land and Rock outcrop, 
each of which makes up about 1 percent of the mapped 
area. 

The soils in this complex are used for range. The native 
vegetation is blackbrush, squirreltail, galleta, bush muhly, 
Mormon tea, snakeweed, and cholla cactus. Capability unit 
VIs-R3, nonirrigated; Southern Semidesert Shallow Hard- 
pan, 10- to 12-inch precipitation zone, range site; Pastura 
soil in wildlife suitability group 3242; Esplin soil in wild- 
life suitability group 4343. 


Paunsaugunt Series 


The Paunsaugunt series consists of shallow, somewhat 
excessively drained soils that are underlain by bedrock at 
a depth of 10 to 19 inches. These soils are on north- and 


east-facing mountain side slopes in the area of Lava Point 
and Potato Hollow and in the eastern part of Zion National 
Park. They formed in material weathered from limestone. 
Slopes range from 10 to 50 percent. Elevation is 6,000 to 
7,500 feet. The native vegetation is pinyon pine, juniper, 
ponderosa pine, shrubs, and grasses. Average annual pre- 
cipitation is 16 to 18 inches, average annual air tempera- 
ture is 42° to 45° F, and the frost-free period is 70 to 90 
days. Paunsaugunt soils are commonly associated with 
Kolob, Detra, and Kinesava soils. 

In a representative profile the soil is dark grayish-brown 
gravelly silt loam and very gravelly loam about 13 inches 
thick that is underlain by limestone bedrock. _ 

Permeability is moderate. Runoff is medium, and the 
hazard of erosion is moderate. Available water capacity is 
1 inch to 2 inches. The water supplying capacity is 3 to 5 
inches. Roots penetrate as far down as bedrock. __ : 

Paunsaugunt soils are used for recreation, wildlife habi- 
tat, and range. ; 

Representative profile of Paunsaugunt gravelly silt 
loam, 10 to 30 percent slopes, in an area of Paunsaugunt- 
Kolob association, in an area of range in Zion National 
Park near Deer Trap Mountain, about one-fourth mile 
southeast of Sawmill Spring, in the NE“SE% sec. 12, T. 
4158., R. 10 W.: 

A1l1—0 to 4 inches, dark grayish-brown (10YR 4/2) gravelly silt 
loam, very dark brown (7.5YR 2/2) when moist; moderate, me- 
dium, granular structure; slightly hard, friable, slightly sticky 
and slightly plastic; common very fine and fine roots; many very 
fine and fine pores; 20 percent gravel; strongly calcareous, lime is 
disseminated; strongly alkaline; clear, smooth boundary. 

A12—4 to 18 inches, dark grayish-brown (10YR 4/2) very gravelly 
loam, very dark brown (7.5YR 2/2) when moist; weak, medium, 
subangular blocky structure; slightly hard, friable, slightly 
sticky and slightly plastic; many fine and medium and few 
coarse roots; common fine pores and few medium pores; 60 per- 
cent gravel; strongly calcareous, lime is disseminated; moder- 
ately alkaline; abrupt, smooth boundary. 

R—13 inches, limestone bedrock. 


Depth to bedrock ranges from 10 to 19 inches. Coarse fragments 
on the surface range from 20 to 35 percent. The profile ranges from 
moderately calcareous to strongly calcareous. The average annual 
soil temperature at a depth of 20 inches is 44° to 47° F, and the aver- 
age summer soil temperature is 62° to 64°. 

The All horizon has hue of 10YR, 7.5YR, or 2.5Y; value of 3 to 5 
when dry and 2 or 3 when moist; and chroma of 2 or 3. It is gravelly 
silt loam, gravelly loam, or very gravelly silt loam. The A12 horizon 
has hue of 10YR, 7.5YR, or 2.5Y; value of 3 to 6 when dry and 2 to 4 
when moist; and chroma of 2 or 3. It is very gravelly loam, very grav- 
elly silt loam, or very gravelly very fine sandy loam that is 60 to 90 
percent gravel. 


Paunsaugunt gravelly silt loam, 30 to 50 percent 
slopes (PFG).— This soil is on short to medium-length, 
north- and east-facing mountain side slopes. It has a pro- 
file similar to the one described as representative of the 
series, but slopes are 30 to 50 percent and the surface 
layer ranges from 8 to 6 inches in thickness. Runoff is 
moderately rapid, and the hazard of erosion is moderate. 

Included with this soil in mapping are small areas of a 
soil that is similar to this Paunsaugunt soil, but the sur- 
face layer is light brown, pale brown, or very pale brown 
when dry; Detra fine sandy loam, 5 to 20 percent slopes; 
and Kolob silt loam, brown variant, 10 to 30 percent slopes. 
Also included are areas of Rock outcrop, which make up 
about 5 percent of the mapped areas. 

This Paunsaugunt soil is used for recreation, wildlife 
habitat, and range. The native vegetation is scattered pon- 
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derosa pine, juniper, pinyon pine, muttongrass, service- 
berry, bitterbrush, and squaw-apple. Capability unit 
VIIs-L, nonirrigated; Mountain Shallow Loam (Ponderosa 
Pine) range site; wildlife suitability group 3242. 

Paunsaugunt-Kolob association (PG).— This associa- 
tion is about 60 percent Paunsaugunt gravelly silt loam, 10 
to 30 percent slopes; 30 percent Kolob cobbly fine sandy 
loam, 8 to 12 percent slopes; and 10 percent other soils and 
Rock outcrop. The Paunsaugunt soil is on ridges and steep 
side slopes. The Kolob soil is on mesa tops. 

The Paunsaugunt soil has the profile described as repre- 
sentative of the Paunsaugunt series. The Kolob soil has a 
profile similar to the one described as representative of the 
Kolob series, but slopes are 8 to 12 percent and the surface 
is cobbly. 

Included with these soils in mapping are small areas of 
Kolob silt loam, brown variant, 10 to 30 percent slopes; a 
deep very gravelly loam soil on north-facing foot slopes; 
and Rock outerop, which is about 2 percent of the areas. 

The soils in this association are used mainly for recrea- 
tion, wildlife habitat, and range. The native vegetation is 
ponderosa pine, pinyon pine, juniper, serviceberry, bitter- 
brush, Indian ricegrass, muttongrass, and dryland sedge. 
Paunsaugunt soil in capability unit VIIs-L, nonirrigated; 
Mountain Shallow Loam (Ponderosa Pine) range site; wild- 
life suitability group 8242. Kolob soil in capability unit 
VIe-L, nonirrigated; Mountain Stony Loam (Summer 
Precipitation) range site; wildlife suitability group 2141. 


Paunsaugunt Variant 


The Paunsaugunt variant consists of shallow, well- 
drained soils that are underlain by bedrock at a depth of 
10 to 18 inches. These soils are on mesa tops and ridgetops 
in Zion National Park. They formed in material weathered 
from limestone. Slopes range from 2 to 8 percent. Elevation 
is 6,900 to 7,400 feet. Average annual precipitation is 16 to 
18 inches, average annual air temperature is 42° to 45° F, 
and the frost-free period is 90 to 120 days. Paunsaugunt 
variant soils are commonly associated with Paunsaugunt 
and Kolob soils. 

In a representative profile the surface layer is dark- 
brown cobbly silt loam about 2 inches thick. The subsoil is 
brown cobbly light silty clay loam and reddish-brown very 
cobbly silty clay about 10 inches thick. Limestone bedrock 
is at adepth of about 12 inches. 

Permeability is moderately slow. Runoff is slow, and 
the hazard of erosion is moderate. Aviailable water capac- 
ity is 1.5 to 3 inches. The water supplying capacity is 3 to 6 
inches. Roots penetrate as far down as bedrock. 

Paunsaugunt variant soils are used for recreation, wild- 
life habitat, and range. 

Representative profile of Paunsaugunt cobbly silt loam, 
clayey subsoil variant, 2 to 8 percent slopes, in an area of 
the Paunsaugunt-Rock outerop complex, 2 to 30 percent 
slopes, about three-fourths mile southeast of Lava Point 
Lookout in Zion National Park, in the NWSE sec. 31, 
T. 398., R. 10 W.: 

A1—0 to 2 inches, dark-brown (7.5YR 3/2) cobbly silt loam, very dark 
brown (7.5YR 2/2) when moist; weak, medium, subangular 
blocky structure that parts to moderate, medium, granular; 
slightly hard, friable, slightly sticky and slightly plastic; com- 
mon fine and very fine and few medium roots; common very fine 


and fine pores; 80 percent cobbles and gravel; mildly alkaline; 
abrupt, smooth boundary. 

B1—2 to 4 inches, brown (7.5YR 4/2) cobbly light silty clay loam, 
dark brown (7.5YR 3/2) when moist; moderate, medium, sub- 
angular blocky structure; hard, firm, slightly sticky and plastic; 
common fine and medium and few coarse roots; common very 
fine and fine pores; 25 percent cobbles and gravel; mildly alka- 
line; abrupt, smooth boundary. 

B2t—4 to 12 inches, reddish-brown (5YR 4/4) very cobbly silty clay, 
dark reddish brown (5YR 3/4) when moist; moderate, medium, 
subangular blocky structure; very hard, very firm, very sticky 
and very plastic; common fine, medium, and coarse roots; com- 
mon fine and medium pores; 80 percent cobbles and gravel; com- 
mon moderately thick clay films on faces of peds and in pores; 
mildly alkaline; abrupt, smooth boundary. 

R—12 inches, fractured limestone bedrock. 


Depth to bedrock ranges from 10 to 18 inches. The profile is non- 
calcareous throughout. The average annual soil temperature at a 
depth of 20 inches is 44° to 49° F, and the average summer soil tem- 
perature is 62° to 65°. 

The A horizon has value of 3 or 4 when dry and 2 or 3 when moist. 
It is 30 to 50 percent cobbles and gravel. 

The B2t horizon has hue of 7.5YR or 5YR and chroma of 2 to 4. It is 
25 to 50 percent cobbles and gravel in the upper 2 to 4 inches and is 
60 to 80 percent in the lower part. 

Paunsaugunt variant soils in the Washington County Area are 
mapped only with Rock outcrop. 


Paunsaugunt-Rock outcrop complex, 2 to 30 percent 
slopes (PKE).— This complex is about 50 percent Paunsau- 
gunt cobbly silt loam, clayey subsoil variant, 2 to 8 percent 
slopes; 25 percent Paunsaugunt gravelly silt loam, 10 to 
30 percent slopes; 15 percent Rock outcrop; and 10 percent 
other soils. The Paunsaugunt variant soil is gently sloping 
to sloping and is on narrow mesas and ridges. The Paun- 
saugunt soil is steep and is on side slopes. 

Included with these soils in mapping are small areas of 
Kolob cobbly fine sandy loam, 2 to 8 percent slopes, and 
Kolob fine sandy loam, 20 to 50 percent slopes. 

The soils in this complex are used for range, wildlife 
habitat, and recreation. The native vegetation is ponderosa 
pine, manzanita, bitterbrush, Gambel oak, serviceberry, 
Indian ricegrass, and tall native bluegrass. Capability unit 
VIIs-L; Paunsaugunt soils in Mountain Shallow Loam 
(Ponderosa Pine) range site and wildlife suitability group 
3242; Rock outcrop in wildlife suitability group 4444 and 
range site not assigned. 


Pintura Series 


The Pintura series consists of somewhat excessively 
drained soils on desert slopes and mountain side slopes in 
the south-central part of the survey area. These soils 
formed in windblown sand weathered from sandstone. 
Slopes range from 1 to 10 percent. Elevation is 2,600 to 
3,600 feet. The native vegetation is desert shrubs and 
grasses. Average annual precipitation is 8 to 11 inches, 
average annual air temperature is 57° to 67° F, and the 
frost-free period is 190 to 195 days. Pinture soils commonly 
are associated with Mespun, Ivins, Tobler, and Toquerville 
soils. 

In a representative profile the soil is reddish-yellow 
loamy fine sand and fine sand to a depth of 65 inches or 
more. 

Permeability is rapid. Much of the area has deposits of 
windblown sand in hummocks that range from 10 to 36 
inches high. Available water capacity is 8 to 6 inches to a 
depth of 5 feet. The water supplying capacity is 3 to 5 in- 
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ches. Roots penetrate to a depth of 5 feet or more. 

Pintura soils are used for range. 

Representative profile of Pintura loamy fine sand, hum- 
mocky, 1 to 10 percent slopes, in an area of range on Sand 
Mountain, 75 feet southwest of the northeast corner of sec. 
36, T.425.,R. 14 W.: 


C1—0 to 8 inches, reddish-yellow (SYR 6/8) loamy fine sand, yellow- 
ish red (5YR 5/8) when moist; single grained; loose, nonsticky 
and nonplastic; common fine and very fine roots; mildly alka- 
line; diffuse, smooth boundary. 

C2—8 to 65 inches, reddish-yellow (5YR 6/8) fine sand, yellowish red 
(5YR 5/8) when moist; single grained; loose, nonsticky and non- 
plastic; few fine roots; mildly alkaline. 


Depth to bedrock is 40 to more than 60 inches. The profile ranges 
from neutral to strongly alkaline and from noncalcareous to moder- 
ately calcareous. It is 0 to 15 percent gravel. The average annual soil 
temperature at a depth of 20 inches is 59° to 68° F. 

The C horizon has hue of 5YR or 2.5YR, value of 4 to 6 when dry 
and 8 to 5 when moist, and chroma of 4 to 8. It is loamy fine sand, fine 
ane loamy sand, and, in places, sandy loam below a depth of 40 
inches. 


Pintura loamy fine sand, | to 5 percent slopes (PnC).— 
This undulating soil is on desert slopes. It has a profile 
similar to the one described as representative of the series, 
but it is not so sloping. Runoff is very slow, and the hazard 
of erosion is slight to moderate. 

Included with this soil in mapping are small areas of 
Tobler fine sandy loam; Harrisburg fine sandy loam, 1 to 5 
percent slopes; Toquerville fine sand, 2 to 20 percent 
slopes; and Ivins loamy fine sand, hummocky. 

This Pintura soil is used for range. Capability units 
IIIs-06, irrigated, VIIs-C6, nonirrigated; Southern Desert 
Sand range site; widlife suitability groups 4343 and 2242-I. 

Pintura loamy fine sand, hummocky, | to 10 percent 
slopes (PoD3).— This soil is on hummocky desert slopes 
and mountain side slopes. It has the profile described as 
representative of the series. Runoff is very slow, and the 
hazard of erosion is moderate to severe. 

Included with this soil in mapping are small areas of 
Toquerville fine sand, 2 to 20 percent slopes, and Pintura 
loamy fine sand that has slopes of 10 to 20 percent. Also 
included is Dune land, which makes up about 5 percent of 
the area. 

This Pintura soil is used for range. The native vegetation 
is sand sage, snakeweed, creosotebush, blackbrush, Indian 
ricegrass, galleta, and cactus. Capability unit VIIs-C6, 
nonirrigated; Southern Desert Sand range site; wildlife 
suitability group 4343. 

Pintura-Toquerville complex, 1 to 20 percent slopes 
(PTE).— This complex is on mountain side slopes. It is about 
50 percent Pintura loamy fine sand, hummocky, 1 to 10 
percent slopes; 40 percent Toquerville fine sand, 2 to 20 
percent slopes; and 10 percent other soils and Rock outcrop. 
The Pintura soil is on the leeward side of ridges and the 
lower parts of slopes, where wind tends to deposit drifting 
sand. The Toquerville soil is on the windward side of ridges, 
ridgetops, and blown-out areas. The Toquerville soil has 
the profile described as representative of the Toquerville 
series. 

Included with these soils in mapping are small areas of a 
soil that is similar to this Toquerville soil but is 20 to 40 
inches deep over sandstone bedrock; Ivins loamy fine sand, 
hummocky; and a very shallow sandy soil that is less than 
10 inches deep over sandstone bedrock. Also included are 
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areas of Rock outcrop, which make up about 2 percent of 
the mapped area. 

The soils in this complex are used for range. The native 
vegetation is sand sagebrush, Mormon tea, Indian rice- 
grass, galleta, blackbrush, and cholla cactus. Capability 
unit VIIs-C6, nonirrigated; Southern Desert Sand range 
site; wildlife suitability group 4348. 


Quazo Series 


The Quazo series consists of shallow, well-drained soils 
that are underlain by bedrock at a depth of 11 to 20 inches. 
These soils are on mountain side slopes in the northwest- 
ern part of the survey area. They formed in material 
weathered from acid igneous rock. Slopes range from 30 to 
70 percent. Elevation is 3,700 to 6,700 feet. The native vege- 
tation is big sagebrush, pinyon pine, juniper, cliffrose, and 
Nevada bluegrass. Average annual precipitation ranges 
from 12 to 14 inches, average annual air temperature is 46° 
to 56° F, and the frost-free period is 120 to 170 days. Quazo 
soils commonly are associated with Dagflat and Motoqua 
soils. 

In a representative profile the surface layer is brown 
very gravelly sandy loam about 2 inches thick. The subsoil 
is brown and reddish-brown gravelly sandy clay loam 
about 16 inches thick. Bedrock is at a depth of about 18 
inches. 

Permeability is moderate. Runoff is medium, and the 
hazard of erosion is moderate. Available water capacity is 
1 inch to 2 inches. The water supplying capacity is 2 to 4 
inches. Roots penetrate as far down as bedrock. 

Quazo soils are used for range and wildlife habitat. 

Representative profile of Quazo very gravelly sandy 
loam, 30 to 70 percent slopes, in an area of Quazo-Motoqua 
very gravelly sandy loams, 30 to 70 percent slopes, on the 
upper part of Beaver Dam Wash, 1,400 feet south and 
1,300 feet east of the northwest corner of sec. 1, T. 39 S., 
R. 19 W.: 


A1—0 to 2 inches, brown (10YR 5/8) very gravelly sandy loam, very 
dark grayish brown (10YR 3/2) when moist; moderate, thick, 
platy structure that parts to moderate, very fine, subangular 
blocky; slightly hard, very friable, slightly sticky and slightly 
plastic; few very fine, fine, and medium roots; few fine and me- 
dium and common very fine vesicular pores; 55 percent gravel; 
neutral; abrupt, smooth boundary. 

B1—2 to 8 inches, brown (10YR 5/3) gravelly sandy clay loam, very 
dark grayish brown (10YR 3/2) when moist; weak, thin, platy 
structure that parts to strong, very fine, subangular blocky; 
slightly hard, friable, sticky and plastic; few fine and very fine 
roots; few fine and very fine pores; 40 percent gravel; neutral; 
abrupt, smooth boundary. 

B21t—3 to 9 inches, brown (10YR 5/3) gravelly sandy clay loam, 
dark brown (7.5YR 4/2) when moist, moderate, coarse, sub- 
angular blocky structure that parts to moderate, very fine, sub- 
angular blocky; very hard, firm, sticky and plastic; few fine and 
very fine roots; few fine and common very fine pores; 40 per- 
cent gravel; neutral; clear, wavy boundary. 

B22t—9 to 18 inches, reddish-brown (5YR 5/4) gravelly sandy clay 
loam, reddish brown (5YR 4/4) when moist; moderate, coarse, 
prismatic structure that parts to moderate, fine, subangular 
blocky; extremely hard, firm, sticky and plastic; few medium, 
fine, and very fine roots; few fine and common very fine pores; 
45 percent gravel; neutral; gradual, wavy boundary. 

R—18 inches, somewhat weathered, extrusive, acid igneous bedrock. 


Depth to bedrock ranges from 11 to 20 inches. The profile ranges 
from 35 to 70 percent gravel and cobbles, and more than half of the 
gravel is less than inch in diameter. The average annual soil tem- 
perature at a depth of 20 inches is 47° to 58° F. The profile ranges 
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from slightly acid to mildly alkaline and is noncaleareous. 

The A horizon has hue of 10YR or 7.5YR, value of 4 or 5 when dry 
and 3 or 4 when moist, and chroma of 2 to 4. It is very gravelly sandy 
loam or gravelly sandy loam 1 inch to 3 inches thick. 

The B2t horizon has hue of 10YR, 7.5YR, or 5YR; value of 3 to 6 
when dry and 3 or 4 when moist; and chroma of 2 to 4. It is gravelly 
sandy clay loam or very gravelly sandy clay loam that is marginal to 
gravelly sandy clay. It ranges from 8 to 15 inches in thickness. 


Quazo-Motoqua very gravelly sandy loams, 30 to 70 
percent slopes (QMG).— This complex is in the hills adja- 
cent to upper Beaver Dam Wash in the northwestern part 
of the survey area. It is about 40 percent Quazo very grav- 
elly sandy loam, 30 to 70 percent slopes; 30 percent 
Motoqua very gravelly sandy loam, 30 to 70 percent slopes; 
10 percent Rock outcrop; and 20 percent other soils. Quazo 
soils have south-, west-, and east-facing slopes. Motoqua 
soils have north-and east-facing slopes. Rock outcrop is 
intermingled with Quazo and Motoqua soils. The Quazo and 
Motoqua soils have the profiles described as representative 
of the Quazo and Motoqua series. 

Included with these soils in mapping are small areas of 
Motoqua very cobbly sandy loam, 30 to 70 percent slopes, 
Quazo very gravelly sandy loam that has slopes of 5 to 30 
pereent in the southwestern part of the area, west of the 
confluence of the East Fork of Beaver Dam Wash; and a 
soil that is similar to this Quazo soil but has a carbonate- 
cemented hardpan above the bedrock. 

The soils in this complex are used for range and wildlife 
habitat. The native vegetation is pinyon pine, juniper, 
cliffrose, live oak, sagebrush, Mormon tea, and Nevada 
bluegrass. Capability unit VIIs-V4, nonirrigated; Upland 
Stony Hills (Juniper) Summer Precipitation range site; 
wildlife suitability group 3242. 


Redbank Series 


The Redbank series consists of well-drained soils on 
alluvial fans, in valleys, and on flood plains. These soils 
formed in mixed alluvium derived from sandstone, shale, 
and limestone. Slopes range from 0 to 5 percent. Elevation 
is 3,300 to 5,500 feet. The native vegetation is big sage- 
brush, galleta, squirreltail, Indian ricegrass, and scattered 
juniper. Average annual precipitation ranges from 12 to 14 
inches, average annual air temperature ranges from 52° to 
56° F, and the frost-free period is 165 to 170 days. Redbank 
soils are commonly associated with Bond, Palma, Mathis, 
Naplene, Clovis, and Schmutz soils. 

In a representative profile the surface layer is yellowish- 
red fine sandy loam about 5 inches thick. The underlying 
material, to a depth of 60 inches, is red and yellowish-red 
fine sandy loam and yellowish-red loam stratified with 
lenses of silt loam and fine sand. 

Permeability is moderate. Available water capacity is 
7 to 9 inches to a depth of 5 feet. The water supplying 
capacity is 6 to 9 inches. Roots penetrate to a depth of 5 
feet or more. 

Redbank soils are used for dryfarmed wheat, irrigated 
alfalfa and small grain, range, and wildlife habitat. 

Representative profile of Redbank fine sandy loam, 1 to 
5 percent slopes, in a cultivated area about 2 miles north of 
the Big Plain Junction, east of the county road, 200 feet 
south and 200 feet east of the west quarter corner of sec. 
28,T.428.,R.11 W.: 


Ap—0 to 5 inches, yellowish-red (5YR 4/6) fine sandy loam, dark red 
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(2.5YR 3/6) when moist; very weak, medium, subangular blocky 
structure that parts to weak, fine, granular; slightly hard, very 
friable, slightly sticky and nonplastic; common very fine and 
fine roots, few fine pores; slightly calcareous, lime is dissemi- 
nated; moderately alkaline; abrupt, smooth boundary. 

C1—5 to 16 inches, red (2.5YR 4/6) fine sandy loam, dark red (2.5YR 
8/6) when moist; weak, medium, subangular blocky structure; 
soft, very friable, slightly sticky and nonplastic; many very fine 
and fine roots; common fine and very fine pores; slightly eal- 
careous, lime is disseminated; strongly alkaline; clear, smooth 
boundary. 

C2—16 to 35 inches, yellowish-red (SYR 4/6) fine sandy loam, yel- 
lowish red (5YR 3/6) when moist; single grained; loose, very fri- 
able, nonsticky and nonplastic; few fine roots; moderately 
calcareous, lime is disseminated; strongly alkaline; clear, smooth 
boundary. 

C8—35 to 60 inches, yellowish-red (SYR 4/8) loam, dark red (2.5YR 
3/8) when moist; massive: slightly hard, very friable, slightly 
sticky and slightly plastic; moderately calcareous, lime is dis- 
seminated; strongly alkaline. 


The average annual soil temperature at a depth of 20 inches ranges 
from 54° to 58° F, and the average summer soil temperature ranges 
from 71° to 76°. 

The A horizon has hue of 2.5YR, 5YR, or 7.5YR; value of 4 to 6 when 
dry and 3 or 4 when moist; and chroma of 2 to 6. It is generally fine 
sandy loam, but it is silty clay loam where irrigation water has de- 
posited silty sediments. It is moderately alkaline and is noncalcar- 
eous or slightly calcareous. 

The C horizon has hue of 2.5YR, 5YR, or 7.5YR; value of 4 to 6 when 
dry and 8 to 5 when moist; and chroma of 4 to 8. It is fine sandy loam 
and sandy loam stratified with silt loam, loam, and fine sand. 


Redbank fine sandy loam, 1 to 5 percent slopes 
(RaC)— This soil is on large alluvial fans and in upland 
valleys. It has the profile described as representative of 
the series. Permeability is moderately rapid to a depth of 
40 inches and moderate below. Runoff is slow, and the 
hazard of erosion is slight. 

Included with this soil in mapping are small areas of 
Palma fine sandy loam, 1 to 5 percent slopes; Palma loamy 
fine sand, 1 to 5 percent slopes; and Clovis fine sandy loam, 
1 to 5 percent slopes. 

This Redbank soil is used for nonirrigated and irrigated 
crops and for range. Wheat is the principal nonirrigated 
crop, and alfalfa and small grain are the main irrigated 
crops. The native vegetation is galleta, Indian ricegrass, 
squirreltail, black grama, sand dropseed, and big sage- 
brush. Capability units Ile-1, irrigated, VIe-V, nonirri- 
gated; Southern Upland Loam range site; wildlife suitabil- 
ity groups 1242-I and 2242. 

Redbank silty clay loam, 0 to 2 percent slopes (RbA).— 
This soil is on alluvial flood plains along the Virgin River. 
It has a profile similar to the one described as representa- 
tive of the series, but the surface layer is silty clay loam 8 
to 12 inches thick. Permeability is moderate. Runoff is 
slow, and the hazard of erosion is slight. 

Included with this soil in mapping are small areas of 
Naplene silt loam, 2 to 6 percent slopes, and a somewhat 
poorly drained sandy loam soil in isolated oxbows. 

This Redbank soil is used for irrigated alfalfa and small 
grain. Capability unit I-1, irrigated; wildlife suitability 
group 1242-]; range site not assigned. 


Renhbac Series 


The Renbac series consists of shallow, well-drained 
soils that are underlain by bedrock at a depth of 8 to 17 
inches. These soils are on mesas and mountain side slopes. 
They formed in material weathered from sandstone, con- 
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glomerate, and shale. Slopes range from 2 to 30 percent. 
Elevation is 2,800 to 4,000 feet. The native vegetation is 
blackbrush, Mormon tea, bursage, creosotebush, filaree, 
and cheatgrass. Average annual precipitation ranges 
from 8 to 11 inches, average annual air temperature is 57° 
to 61° F, and the frost-free period is 190 to 195 days. Ren- 
bac soils are commonly associated with Hobog soils. 

In a representative profile the surface layer is brown 
channery clay loam about 2 inch thick. The subsoil is 
reddish-brown channery clay loam and very channery clay 
about 8% inches thick. The substratum is light-brown very 
flaggy sandy loam. Bedrock is at a depth of about 12 
inches. 

Permeability is moderately slow. Runoff is rapid, and 
the hazard of erosion is severe. Available water capacity is 
1 inch to 2 inches. The water supplying capacity is 2 to 4 
inches. Roots penetrate as far down as bedrock. 

Renbac soils are used for range. 

Representative profile of Renbac channery clay loam, 
2 to 30 percent slopes, in an area of the Renbac-Rock land 
association, in an area of range about 1% miles southwest 
of Ivins, 480 feet south and 500 feet west of the northeast 
corner of sec. 12, T. 42S.,R.17 W.: 


Al—0 to % inch, brown (7.5YR 5/5) channery clay loam, dark brown 
(7.5YR 4/4) when moist; weak, thin and medium, platy struc- 
ture; slightly hard, friable, slightly sticky and plastic; few fine 
roots; many very fine vesicular pores; 40 percent rock fragments; 
slightly calcareous; moderately alkaline; clear, smooth boundary. 

B1—¥% inch to 2 inches, reddish-brown (5YR 5/5) channery clay 
loam, reddish brown (5YR 4/4) when moist; strong, fine and very 
fine, granular structure; soft, friable, sticky and plastic; few fine 
roots; common fine and many very fine pores; 20 percent rock 
fragments; slightly calcareous; moderately alkaline; clear, 
smooth boundary. 

B21t—2 to 5 inches, reddish-brown (5YR 5/5) very channery clay, 
yellowish red (SYR 4/6) when moist; moderate, fine and very 
fine, blocky structure; very hard, very fine, very sticky and very 
plastic; few fine roots; many very fine pores; 50 percent rock 
fragments; common moderately thick clay films on faces of peds; 
noncalcareous; moderately alkaline; clear, wavy boundary. 

B22tca—5 to 9 inches, reddish-brown (5YR 5/5) very channery clay, 
yellowish red (5YR 4/6) when moist; moderate, fine and very 
fine, blocky structure; very hard, very firm, very sticky and 
very plastic; few fine roots; many very fine pores; 60 percent rock 
fragments; common moderately thick clay films on faces of peds; 
moderately calcareous; moderately alkaline; clear, wavy 
boundary. 

Cca—$ to 12 inches, light-brown (7.5YR 6/4) very flaggy sandy loam, 
brown (7.5YR 5/4) when moist; massive; slightly hard, friable, 
nonsticky and nonplastic; few fine roots; many very fine pores; 
80 percent rock fragments; moderately calcareous; strongly 
alkaline; abrupt, irregular boundary. 

R—12 inches, somewhat weathered sandstone bedrock. 


Depth to bedrock ranges from 8 to 17 inches. The average annual 
soil temperature at a depth of 20 inches is 59° to 63° F, and the aver- 
age summer soil temperature is 77° to 82°. The profile ranges from 
mildly alkaline to strongly alkaline. It is 40 to 75 percent rock 
fragments. 

The A horizon has chroma of 2 to 5. It ranges from channery clay 
loam to very channery sandy loam. 

The B2t horizon has value of 4 to 5 when dry and chroma of 4 to 6. 
It ranges from very channery clay to very channery heavy clay loam. 
It is noncaleareous to moderately calcareous. In many places it rests 
on bedrock and there is no C horizon. 


Renbac-Rock land association (RE).— This association 
is on mountain side slopes. It is about 60 percent Renbac 
channery clay loam, 2 to 30 percent slopes; 25 percent Rock 
land; and 15 percent other soils. Rock land occurs as scat- 
tered areas of sandstone or conglomerate that has a thin 


48 


layer of sandy loam or loam 1 inch to 6 inches thick. The 
Renbac soil has the profile described as representative of 
the Renbac series. 

Included with these soils in mapping are areas of Hobog 
very cobbly loam, 3 to 40 percent slopes. 

The soils in this association are used for range. The na- 
tive vegetation is blackbrush, Mormon tea, creosotebush, 
filaree, galleta, and cholla cactus. Wildlife suitability group 
4343; Renbac soil in capability unit VIIs-C8, nonirrigated, 
and Southern Desert Stony Loam range site; Rock land in 
capability unit VIIIs-X, nonirrigated, and range site not 
assigned. 


Riverwash 


Riverwash (R!) consists of stratified, dominantly coarse- 
textured, gravelly, cobbly, or stony material in washes 
and narrow drainageways. The largest areas are in Beaver 
Dam Wash. Other areas are in the smaller drainageways. 
The material varies considerably over a short distance and 
is moved from place to place during periods of high runoff. 

Some sparse vegetation occurs on higher areas that have 
not been flooded for several years. Riverwash has some 
value as road fill, but it has little or no value for farming. 
Capability unit VIIIw-4, nonirrigated; wildlife suitability 
group 4343; range site not assigned. 


Rock Land 


Rock land (RO) consists of 60 to 80 percent Rock outcrop 
and 20 to 40 percent soils that are very shallow over bed- 
rock. Slopes are gently sloping to steep. Soils have formed 
on a few small included areas, but the kinds of soils are not 
identified because of their wide variation. On some of these 
areas of soil accumulation there is native vegetation. The 
vegetation is mainly shrubs and forbs at lower elevations, 
sparse and scrubby pinyon pine and juniper at intermedi- 
ate elevations, and ponderosa pine at the higher elevations 
in the vicinity of Zion National Park. This mapping unit is 
extensive throughout the survey area. 

Rock land is used mainly by vacationers, artists, and 
photographers. Capability unit VIIIs-X, nonirrigated; 
wildlife suitability group 4343; range site not assigned. 


Rock Land, Stony 


Rock land, stony (RP), consists of stony and bouldery 
soils that have slopes of 80 to 70 percent. Sandstone out- 
crops and cliffs occur mainly on the upper parts of the 
slopes in this unit. The stones and boulders originate from 
these cliffs and are commonly underlain by sand, shale, or 
siltstone and weathered, shattered remnants of the rock. 
Soil development is minor because of continual deposits of 
material from higher lying positions. Erosion is moderate, 
and the sediment production is low to medium depending 
upon the amount and kind of vegetation. 

Rock land, stony, has a sparse vegetative cover of shrubs 
and grasses. Pinyon pine and juniper are at the higher ele- 
vations. Capability unit VIIIs-X, nonirrigated; wildlife 
suitability group 4343; range site not assigned. 
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Rock Land-Hobog Association 


Rock land-Hobog association (RR), is on mountain side 
slopes. It is about 40 percent Rock land; 30 percent Hobog 
very cobbly loam, 3 to 40 percent slopes; and 30 percent 
Renbae channery clay loam, 2 to 30 percent slopes. The 
Hobog and Renbac soils are in depressions interspersed in 
the areas of Rock land. 

The soils in this association are used for range. The 
native vegetation is creosotebush, blackbrush, Mormon 
tea, galleta, sand dropseed, Indian ricegrass, and cholla 
cactus. Wildlife suitability group 4343; Hobog and Renbac 
soils in capability unit VIIs-C3, nonirrigated, and South- 
ern Desert Stony Loam range site; Rock land in capability 
unit VIIIs-X, nonirrigated, and range site not assigned. 


Rock Outcrop 


Rock outcrop (RT) consists of exposures of bare bedrock, 
mostly sandstone, limestone, conglomerate, or basalt. This 
mapping unit is extensive throughout the survey area. 
Slopes are variable, ranging from sloping to very steep or 
nearly vertical. 

Rock outcrop generally has no vegetation, but in some 
places stunted pinyon or ponderosa pine grow in crevices 
or pockets of soil material (fig. 7). Capability unit VITIs-X, 
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nonirrigated; wildlife suitability group 4444; range site not 
assigned. 


Rough Broken Land 


Rough broken land (RU) is mainly on the very steep 
breaks into the Beaver Dam Wash. It is deeply dissected 
by narrow, V-shaped valleys and sharp ridges and is 
broken by many intermittent drainageways from sur- 
rounding areas. The surface generally has a pavement of 
gravel, cobbles, and stones that covers 70 to 80 percent of 
the surface. 

Rough broken land commonly has a vegetative cover of 
grass, shrubs, and forbs. The landscape is too rough and 
too steep for livestock to graze. Capability unit VIIIs-E, 
nonirrigated; wildlife suitability group 4348; range site not 
assigned. 


St. George Series 


The St. George series consists of well drained or moder- 
ately well drained soils on flood plains and alluvial fans. 
These soils formed in alluvium washed from sandstone, 
siltstone, and shale. Slopes range from 0 to 5 percent. Ele- 
vation is 2,450 to 3,400 feet. The native vegetation is desert 


Figure 7.—Rock outcrop in an area of Checkerboard Mountain in Zion National Park, 
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shrubs, forbs, and grasses. Average annual precipitation 
ranges from 8 to 11 inches, average annual air temperature 
is 57° to 67° F, and the frost-free period is 190 to 195 days. 
St. George soils are commonly associated with Tobler, 
Junction, Leeds, and Hantz soils. 

In a representative profile the surface layer is light- 
brown silt loam about 9 inches thick. The underlying ma- 
terial is strong-brown and reddish-yellow loam and light 
reddish-brown silt loam to a depth of 60 inches or more. 
The profile is 1 to 30 percent, by volume, granules of 
gypsum. 

Permeability is moderately slow. Available water capac- 
ity is 7.5 to 12 inches to a depth of 5 feet. The water supply- 
ing capacity is about 5 to 8 inches. Roots penetrate to a 
depth of 60 inches or more. 

St. George soils are used for irrigated crops and range. 

Representative profile of St. George silt loam, 1 mile 
southwest of the Hurricane Airport, near the center of 
sec. 16, T. 42S., R. 13 W.: 


Ap—0 to 9 inches, light-brown (7.5YR 6/4) silt loam, reddish brown 
(5YR 4/4) when moist; moderate, medium, subangular blocky 
structure; hard, very friable, slightly sticky and slightly plastic; 
common fine and few medium and coarse roots; moderately cal- 
eareous, lime is disseminated; moderately alkaline; diffuse, 
smocth boundary. 

C1—9 to 20 inches, strong-brown (7.5YR 5/5) loam, yellowish red 
(5YR 4/5) when moist; weak, medium, subangular blocky struc- 
ture; slightly hard, very friable, slightly sticky and plastic; com- 
mon fine and few medium and coarse roots; many fine pores; 
common fine granules of gypsum; moderately calcareous, lime 
is disseminated; moderately alkaline; clear, smooth boundary. 

C2—20 to 29 inches, light reddish-brown (5YR 6/4) silt loam, reddish 
brown (5YR 4/4) when moist; massive; slightly hard, friable, 
slightly sticky and plastic; common fine and few medium roots; 
many fine and few medium pores; common fine granules of gyp- 
sum; strata of fine sand 4 inch to 2 inches thick; moderately cal- 
careous, lime is disseminated; moderately alkaline; gradual, 
smooth boundary. 

C3—29 to 38 inches, light reddish-brown (5YR 6/4) silt loam, yellow- 
ish red (SYR 4/6) when moist; massive; soft, very friable, slightly 
sticky and slightly plastic; common fine roots; many fine and 
very fine pores; common fine granules of gypsum; strata of fine 
sand 44 inch to 2 inches thick; moderately caleareous, lime is dis- 
seminated; moderately alkaline; gradual, smooth boundary. 

C4—88 to 60 inches, reddish-yellow (5YR 6/6) loam, yellowish red 
(SYR 4/6) when moist; massive; slightly hard, very friable, 
slightly sticky and slightly plastic; few fine roots; many fine and 
very fine pores; strata of fine sand 44 inch to 2 inches thick; mod- 
erately calcareous, lime is disseminated; mildly alkaline. 


The average annual soil temperature at a depth of 20 inches ranges 
from 59° to 67° F, and the average summer soil temperature is 77° 
to 82°. The profile is 1 to 30 percent, by volume, soft to hard granules 
and crystals of gypsum that range from about silt size to 3 milli- 
meters in diameter. 

The A horizon ranges from silt loam or loam to silty clay loam. 
The silty clay loam texture is the result of silty irrigation water. This 
horizon typically has hue of 7.5YR or 5YR but ranges to LOYR in 
areas that have a shallow water table; value of 4 to 6 when dry and 3 
to 5 when moist; and chroma of 2 to 6. 

The C horizon has hue of 7.5YR, 5YR, or 2.5YR; value of 5 to 7 when 
dry and 8 to5 when moist; and chroma of 8 to 8. It ranges from loamy 
sand to silty clay loam and is commonly stratified. 


St. George silt loam (Sa).— This well-drained soil is on 
the alluvial flood plain of the Virgin River. It has the pro- 
file described as representative of the series. Slopes are 1 to 
5 percent. Runoff is slow, and the hazard of erosion is 
slight. Roots penetrate to a depth of 60 inches or more. 

Included with this soil in mapping are small areas of 
Junction fine sandy loam, 2 to 5 percent slopes; St. George 


45 


silty clay loam; and Leeds silty clay loam, 1 to 2 percent 
slopes. 

This St. George Soil is used for range. The native vegeta- 
tion is galleta, filaree, saltgrass, creosotebush, and cholla 
cactus. Capability unit VIIe-C, nonirrigated; Southern 
Desert Loam range site; wildlife suitability group 4343. 

St. George silt loam, strongly saline (Sb)—This moder- 
ately well drained soil is on alluvial fans in the vicinity of 
St. George. It has a profile similar to the one described 
as representative of the series, but slopes are 2 to 5 percent 
and it has a high concentration of salt and gypsum 
throughout the profile. Runoff is slow, and the hazard of 
erosion is slight. Roots of salt-tolerant plants penetrate to 
a depth of 60 inches. The water table is at a depth of 24 to 
40 inches. 

Included with this soil in mapping are small areas of 
St. George silty clay loam and Junction fine sandy loam, 
2 to 5 percent slopes. 

This St. George soil is used for range. The native vegeta- 
tion is saltgrass, alkali sacaton, and greasewood. Capabil- 
ity unit VII[w-07, nonirrigated; Salt Meadow range site; 
wildlife suitability group 4424. 

St. George silty clay loam (Sc).— This well-drained soil 
is on flood plains of the Virgin River near Washington, 
St. George, and Hurricane. It has a profile similar to the 
one described as representative of the series, but the sur- 
face layer is silty clay loam where irrigation water has 
deposited silty sediment. Slopes are 0 to 2 percent. Runoff 
is slow, and the hazard of erosion is slight. 

Included with this soil in mapping are small areas of 
Leeds silty clay loam, 1 to 2 percent slopes; St. George silty 
clay loam, moderately saline; and Hantz silty clay loam. 

This St. George soil is used mainly for irrigated alfalfa, 
barley, sugar beet seed, milo, sorghum silage, and im- 
proved pasture. Capability unit I-0, irrigated; wildlife 
suitability group 1242-I; range site not assigned. 

St. George silty clay loam, moderately saline (Sd).— 
This moderately well drained soil is on flood plains and 
valley bottoms of the Virgin River. It has a profile similar 
to the one described as representative of the series, but 
the surface layer is silty clay loam and the profile is mod- 
erately saline. Slopes are 0 to 2 percent. Runoff is slow, and 
the hazard of erosion is slight. The water table is at a depth 
of 24 to 40 inches. 

Included with this soil in mapping are small areas of 
St. George silty clay loam, shallow water table; St. George 
silty clay loam; and Leeds silty clay loam, 1 to 2’percent 
slopes. 

This St. George soil is used for range and native pasture. 
The native vegetation is alkali bluegrass, saltgrass, alkali 
sacaton, sedges, and greasewood. Capability unit VIw-07, 
nonirrigated; Salt Meadow range site; wildlife suitability 
group 4424, 

Si. George silty clay loam, shallow water table (Se).— 
This poorly drained soil is on low river flood plains in fields 
near St. George and Washington. It has a profile similar to 
the one described as representative of the series, but the 
surface layer is silty clay loam. Slopes are 0 to 1 percent. 
Runoff is slow, and the hazard of erosion is slight. The 
water table is at a depth of 12 to 24 inches. 

Included with this soil in mapping are small areas of 
St. George silty clay loam, moderately saline, and Tobler 
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silty clay loam. 

This St. George soil is used for native pasture. The native 
vegetation is saltgrass, alkali sacaton, sedges, cattails, and 
willows. Capability unit VIIw-07, nonirrigated; Salt Mead- 
ow range site; wildlife suitability group 4424. 


Schmutz Series 


The Schmutz series consists of well-drained soils that 
are high in content of gypsum. These soils are in alluvial 
valleys and on alluvial fans. They formed in mixed allu- 
vium weathered from sandstone, gypsiferous siltstone, 
and shale. Slopes range from 1 to 5 percent. Elevation is 
3,600 to 4,800 feet. The native vegetation is desert shrubs, 
grasses, and cactus. Average annual precipitation is 10 to 
13 inches, average annual air temperature is 52° to 56° F, 
and the frost-free period is 165 to 170 days. Schmutz soils 
are commonly associated with Redbank, Naplene, and 
Shalet soils. 

In a representative profile the surface layer is brown 
loam about 4 inches thick. The underlying material is 
reddish-brown and light reddish-brown loam to a depth of 
60 inches. 

Permeability is moderate. Available water capacity is 
8 to 10 inches to a depth of 5 feet. The water supplying 
capacity is 6 to 8 inches. Roots penetrate to a depth of 5 feet 
or more. 

Schmutz soils are used mainly for range. 

Representative profile of Schmutz loam, in an area of 
range about 1.3 miles southeast of Rancho Vue Desert 
Guest Ranch, 500 feet north and 1,600 feet west of the 
southeast corner of sec. 19, T. 42S., R. 12 W.: 

A1—O0 to 4 inches, brown (7.5YR 5/4) loam, dark reddish brown (5YR 
3/4) when moist; moderate, thin, platy structure that parts to 
moderate, very fine, granular; slightly hard, friable, slightly 
sticky and plastic; few fine and common very fine roots; common 
fine and very fine pores; moderately calcareous; moderately 
alkaline; clear, smooth boundary. 

C1—4 to 24 inches, reddish-brown (5YR 5/4) loam, reddish brown 
(5YR 4/4) when moist; massive; slightly hard, friable, slightly 
sticky and plastic; few fine roots; common fine and many very 
fine pores; fine crystals and thin filaments of gypsum; moder- 
ately calcareous, lime is disseminated and in filaments; strongly 
alkaline; clear, smooth boundary. 

C2—24 to 60 inches, light reddish-brown (5YR 6/3) loam, reddish 
brown (5YR 4/4) when moist; massive; weakly cemented in 
places; soft, friable, slightly sticky and nonplastic; many fine 
and very fine pores; many gypsum crystals, 0.10 millimeter to 
5 millimeters in diameter; moderately calcareous; moderately 
alkaline. 

The average annual soil temperature at a depth of 20 inches ranges 
from 54° to 58° F, and the average summer soil temperature is 71° to 
76°. The profile is moderately alkaline or strongly alkaline. 

The A horizon has hue of 7.5YR or 5YR. It is dominantly loam but 
ranges from sandy loam to silt loam. 

The C horizon has hue of 5YR or 7.5YR and value of 5 or 6 when dry 
and 3 or 4 when moist. Below a depth of 24 inches the horizon is com- 
monly stratified with silty clay loam, heavy loam, and silt loam, and 
it is about 50 percent, by volume, soft to hard gypsum crystals 0.1 
millimeter to 5 millimeters in diameter. 


Schmutz loam (SH).— This soil is on alluvial fans and 
in valleys. Slopes are 1 to 5 percent. Runoff is medium, and 
the hazard of erosion is moderate. 

Included with this soil in mapping are small areas of 
Naplene silt loam, 2 to 6 percent slopes, and Shalet clay 
loam, 2 to 20 percent slopes. Also included are areas of 


Badland, which make up about 5 percent of the mapped 
area, and Gullied land, which make up about 3 percent. 

This Schmutz soil is used for range. The native vegeta- 
tion is big sagebrush, rabbitbrush, galleta, Indian rice- 
grass, and cholla cactus. Capability unit VIe-R, nonirri- 
gated; Southern Semidesert Loam range site; wildlife 
suitability group 3242. 


Shalet Series 


The Shalet series consists of shallow or very shallow, 
well-drained soils that are underlain by shale bedrock at a 
depth of 4 to 15 inches. These soils are on undulating desert 
slopes and desert benches. They formed in material weath- 
ered from shale. Slopes are short and convex, and they 
range from 2 to 20 percent. Elevation is 3,600 to 5,500 feet. 
The native vegetation is desert shrubs and grasses. Aver- 
age annual precipitation is 10 to 13 inches, average annual 
air temperature is 52° to 58° F, and the frost-free period is 
165 to 175 days. Shalet soils are commonly associated with 
Schmutz soils. 

In a representative profile the surface layer is reddish- 
brown clay loam about 4 inches thick. The underlying ma- 
terial is yellowish-red clay loam about 8 inches thick. Shale 
bedrock is at a depth of about 12 inches. 

Permeability is slow. Runoff is rapid, and the hazard of 
erosion is severe. Available water capacity is 1.5 to 2.5 
inches. The water supplying capacity is about 2 to 4 inches. 
Roots penetrate as far down as bedrock. 

Shalet soils are used for range. 

Representative profile of Shalet clay loam, 2 to 20 per- 
cent slopes, in an area of Eroded land-Shalet complex, 
warm, about 1 mile southwest of the end of the Hurricane 
Mesa Test Track, 1,000 feet north of the southeast corner 
of sec. 19, T. 41S., R. 1 W.: 

A1l—O to 4 inches, reddish-brown (5YR 5/4) clay loam, reddish brown 
(5YR 4/4) when moist; moderate, fine, granular structure; 
slightly hard, friable, sticky and slightly plastic; few fine roots; 
many fine pores; moderately calcareous; strongly alkaline; clear, 
smocth boundary. 

C1—4 to 12 inches, yellowish-red (SYR 5/6) clay loam, yellowish red 
(5YR 4/6) when moist; weak, medium, subangular blocky struc- 
ture; slightly hard, friable, sticky and slightly plastic; few fine 
roots; common fine and medium pores; moderately calcareous; 
strongly alkaline; abrupt, smooth boundary. 

C2—12 inches, fractured shale. 


Depth to bedrock ranges from 4 to 15 inches. The average annual 
soil temperature at a depth of 20 inches is 54° to 59° F, and the aver- 
age summer soil temperature is 72° to 78°. Fine crystals of gypsum, 
0.05 millimeter to 2.0 millimeters in diameter, occur throughout the 
profile. The content of gravel ranges from 5 to 20 percent, and in 
many areas a desert pavement of gravel covers 20 percent of the 
surface. 

The A horizon has hue of 5YR or 2.5YR and chroma of 4 to 6. It is 
clay or light loam. 

The C horizon has hue of 5YR or 2.5YR, value of 3 to 5 when dry 
and 3 or 4 when moist, and chroma of 4 to 6. It ranges from clay loam 
to light loam. In places the C1 horizon contains fragments of shale. 

Shalet soils in the Washington County Area are mapped only with 
Eroded land. 


Spenlo Series 


The Spenlo series consists of well-drained soils on old 
alluvial fans and in valleys on Smith Mesa. These soils 
formed in alluvium washed from sandstone, shale, lime- 
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stone, and siltstone. Slopes range from 2 to 10 percent. Ele- 
vation is 5,200 to 5,900 feet. The native vegetation is 
shrubs, forbs, and grasses. Average annual precipitation 
is about 14 inches, average annual air temperature is 52° to 
56° F, and the frost-free period is 165 to 170 days. Spenlo 
soils are associated with Bond, Lavate, Mathis, and Red- 
bank soils. 

In a representative profile the surface layer is brown 
very fine sandy loam about 6 inches thick. The subsoil is 
yellowish-red fine sandy loam and yellowish-red and red 
fine sandy clay loam about 45 inches thick. The substratum 
is pink clay loam about 13 inches thick. Sandstone bedrock 
is at a depth of about 64 inches. 

Permeability is moderately slow. Available water capac- 
ity is 7 to 11 inches to a depth of 5 feet. The water supply- 
ing capacity is 9 to 11 inches. Roots penetrate to a depth of 
60 inches or more. 

Spenlo soils are used for range and nonirrigated crops. 

Representative profile of Spenlo very fine sandy loam, 2 
to 10 percent slopes, on the upper part of Smith Mesa, in 
the SW4NEY sec. 21, T. 40S., R. 12 W.: 


Ap—O to 6 inches, brown (7.5YR 5/4) very fine sandy loam, dark 
brown (7.5YR 3/4) when moist; weak, medium, granular struc- 
ture; soft, very friable, nonsticky and nonplastic; common fine 
and medium roots; neutral: clear, smooth boundary. 

B1—6 to 14 inches, yellowish-red (5YR 4/6) fine sandy loam, yellow- 
ish red (6YR 3/6) when moist; moderate, medium, subangular 
blocky structure; slightly hard, friable, slightly sticky, and plas- 
tic; common fine and medium roots; common fine and medium 
Pores; neutral; clear, smooth boundary. 

B21t—14 to 27 inches, yellowish-red (5YR 4/8) fine sandy clay loam, 
dark red (2.5YR 3/6) when moist; moderate, medium, subangu- 
lar blocky structure; hard, firm, slightly sticky and plastic; com- 
mon fine and medium roots; common very fine and fine pores; 
few thin clay films on faces of peds and in pores; neutral; clear, 
smooth boundary. 

B22t—27 to 44 inches, red (2.5YR 4/6) fine sandy clay loam, dark red 
(2.5YR 3/6) when moist; moderate, medium, prismatic structure 
that parts to moderate, medium, angular blocky; hard, firm, 
sticky and plastic; common fine roots; common very fine and 
fine pores; common thin clay films on faces of peds; neutral; 
clear, wavy boundary. 

B3ca—44 to 51 inches, red (2.5YR 4/6) fine sandy clay loam, dark 
red (2.5YR 3/6) when moist; tongues of pink (5YR 7/4) clay loam 
from Cea horizon, reddish yellow (5YR 6/6) when moist; moder- 
ate, medium, angular blocky structure; hard, firm, sticky and 
plastic; few fine roots; common very fine pores; few thin clay 
films on faces of peds; noncalcareous, but tongues are moder- 
ately calcareous; strongly alkaline; clear, wavy boundary. 

Cea—5] to 64 inches, pink (5YR 7/4) clay loam, yellowish red (5YR 
4/6) when moist; massive; hard, firm, slightly sticky and slightly 
plastic; common very fine and fine pores; strongly calcareous; 
strongly alkaline; abrupt, wavy boundary. 

R-—64 inches, sandstone. 


Depth to Cea horizon ranges from 40 to 56 inches. The average 
annual soil temperature at a depth of 20 inches is 54° to 58° F, and 
the average summer soil temperature is 71° to 76° In some areas the 
soil is as much as 20 percent gravel, and in places the surface has a 
gravelly pavement. 

The A horizon has hue of 7.5YR or 5YR, value of 4 or 5 when dry 
and 3 when moist, and chroma of 2 to 5. It is very fine sandy loam or 
fine sandy loam. 

The B2t horizon has value of 3 to 5 when dry and chroma of 4 to 8. 
It is fine sandy clay loam, heavy clay loam, or heavy sandy clay loam 
that is about 25 to 35 percent clay. It is noncaleareous to a depth of 
35 to 44 inches. In places there is a Bstca horizon above the Cca hori- 
zon. 

The Cea horizon has hue of 5YR or 2.5YR, value of 6 or 7 when dry 
and 3 or 4 when moist, and chroma of 4 to 6. It ranges from clay loam 
to fine sandy clay loam. 


Spenlo very fine sandy loam, 2 to 10 percent slopes 
(SPD) — This soil is on old alluvial fans. Runoff is medium, 
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and the hazard of erosion is moderate. 

Included with this soil in mapping are small areas of 
Palma fine sandy loam, 1 to 5 percent slopes; Clovis fine 
sandy loam, 1 to 5 percent slopes; Caval fine sandy loam, 
2 to 10 percent slopes; and Bond sandy loam, 1 to 10 percent 
slopes. 

This Spenlo soil is used for nonirrigated wheat and for 
range. The native vegetation is pinyon pine, juniper, big 
sagebrush, serviceberry, galleta, black grama, Indian rice- 
grass, and sand dropseed. Capability unit IVe-V, nonirri- 
gated; Southern Upland Loam range site; wildlife 
suitability group 2242. 


Springerville Series 


The Springerville series consists of well-drained soils on 
alluvial fans on the Hurricane Mesa. These soils formed in 
alluvium weathered from shale. Slopes range from 0 to 5 
percent. Elevation is 4,900 to 5,100 feet. The native vege- 
tation is shrubs, forbs, and grasses. Average annual pre- 
cipitation is 12 to 14 inches, average annual air tempera- 
ture is 52° to 56° F, and the frost-free period is 165 to 170 
days. Springerville soils commonly are associated with 
Bond, Clovis, and Spenlo series. 

In a representative profile the soil is reddish-brown clay 
to a depth of 60 inches or more. 

Permeability is very slow. Available water capacity is 8 
to 12 inches to a depth of 5 feet. The water supplying capac- 
ity is 6 to 9 inches. Roots easily penetrate to a depth of 36 
inches, and some fine roots penetrate to a depth of 48 to 60 
inches. 

Springerville soils are used for range and nonirrigated 
crops. 

Representative profile of Springerville clay, 0 to 5 per- 
cent slopes, in a cultivated area about one-mile north of the 
Hurricane Mesa Test Tract, 2,000 feet north and 800 feet 
east of the southwest corner of sec. 33, T. 41S., R. 12 W.: 


Ap—O to 5 inches, reddish-brown (5YR 4/4) light clay, dark reddish 
brown (SYR 3/4) when moist; moderate, thick, platy structure 
that parts to strong, fine, granular; hard, very firm, sticky and 
very plastic; common fine and few medium roots; common very 
fine and fine discontinuous pores; slightly calcareous, lime is 
disseminated; moderately alkaline; abrupt, smooth boundary. 

Ac—5 to 23 inches, reddish-brown (5YR 4/4) elay, dark reddish 
brown (SYR 3/4) when moist; strong, coarse, prismatic structure 
that parts to strong, medium, subangular blocky; very hard, ex- 
tremely firm, very sticky and very plastic: few fine and medium 
roots; common silckensides; few very fine pores; slightly cal- 
careous, lime is disseminated; moderately alkaline; diffuse, wavy 
boundary. 

C1—23 to 38 inches, reddish-brown (5YR 4/4) clay, dark reddish 
brown (5YR 3/4) when moist; massive; extremely hard, ex- 
tremely firm, very sticky and very plastic, few very fine and fine 
Toots; few very fine pores; slightly calcareous, lime is dissemi- 
nated; moderately alkaline; clear, smooth boundary. 

C2—38 to 60 inches, reddish-brown (5YR 4/4) elay, dark reddish 
brown (5YR 3/4) when moist; massive; extremely hard, ex- 
tremely firm, very sticky and very plastic; slightly calcareous, 
lime is disseminated; strongly alkaline. 


The average annual soil temperature at a depth of 20 inches ranges 
from 54° to 58° F. When dry, the profile has cracks that extend to a 
depth of 20 to 32 inches. 

The A horizon mainly has hue of 5YR but ranges to 2.5YR, value of 
4 or 5 when dry and 3 when moist, and chroma of 4 to 6. The AC hori- 
zon has value of 4 or 5 when dry and chroma of 4 to 6. It ranges from 
clay to silty clay. 

The C horizon has hue of 5YR or 2.5YR and chroma of 4 to 6. It 
ranges from clay to silty clay. 
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Springerville clay, 0 to 5 percent slopes (SrC).— This 
soil is on short fans and in valleys. Runoff is medium, and 
the hazard of erosion is moderate. 

Included with this soil in mapping are small areas of 
Clovis fine sandy loam, 1 to 5 percent slopes, and Bond 
sandy loam, 1 to 10 percent slopes. 

This Springerville soil is used for nonirrigated wheat and 
range. The native vegetation is scattered juniper, pinyon 
pine, galleta, black grama, and Indian ricegrass. Capability 
unit IVe-V, nonirrigated; Southern Upland Loam range 
site; wildlife suitability group 2242. 


Stony Colluvial Land 


Stony colluvial land (SY) consists of unconsolidated col- 
luvial land covered with stones and rock fragments that 
accumulate on slopes and at the base of slopes, mainly by 
gravity. Shale bedrock is at a variable depth, but generally 
at a depth of less than 12 inches. There are a few small 
areas of shallow soils. Slopes are 30 to 70 percent. Erosion 
is moderate, and sediment production is low to medium, 
depending on the vegetative cover. 

Most areas have a cover of grasses, shrubs, and forbs. 
Pinyon pine and juniper are at the higher elevations. Capa- 
bility unit VIIs-R3, nonirrigated; Southern Semidesert 
Malpai range site; wildlife suitability group 4343. 


Tacan Series 


The Tacan series consists of well-drained soils on north- 
and east-facing mountain side slopes in the Kolob Canyon 
part of Zion National Park. These soils formed in allu- 
vium and colluvium derived from sandstone, siltstone, and 
shale. Slopes range from 80 to 70 percent. Elevation is 5,000 
to 6,300 feet. The native vegetation is mainly Gambel oak, 
snowberry, pinyon, juniper, shrubs, and grasses. Average 
annual precipitation is 14 to 15 inches, average annual air 
temperature is 45° to 52° F, and the frost-free period is 
120 to 160 days. Tacan soils are commonly associated with 
Collbran, Mathis, and Menefee soils. 

In a representative profile the surface layer is reddish- 
brown very stony sandy loam about 8 inches thick. The 
subsoil is red very gravelly heavy fine sandy clay loam 
about 18 inches thick. The substratum is red gravelly and 
very gravelly fine sandy clay loam to a depth of 60 inches. 

Permeability is moderate. Available water capacity is 
5 to 6 inches to a depth of 5 feet. The water supplying ca- 
pacity is 6 to 9 inches. Roots penetrate to a depth of 5 
feet. 

Tacan soils are used for recreation, wildlife habitat, 
and range. 

Representative profile of Tacan very stony sandy loam, 
30 to 70 percent slopes, in an area of range in the Kolob 
Canyon section of Zion National Park, about 1,320 feet east 
and 2,125 feet north of the southwest corner of sec. 34, T. 
3858.,R.12 W.: 

A1—0 to 8 inches, reddish-brown (2.5YR 4/4) very stony sandy loam, 
dark reddish brown (2.5YR 3/4) when moist; weak, very fine 
and fine, granular structure; soft, very friable, nonsticky and 
nonplastic; few fine and common very fine roots; few fine and 
common very fine pores; 50 percent cobbles and stones; moder- 
ately alkaline; clear, smooth boundary. 


B2t—8 to 26 inches, red (2.5YR 4/6) very gravelly heavy fine sandy 
clay loam, dark reddish brown (2.5YR 3/5) when moist; strong, 
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fine and medium, subangular blocky structure; very hard, firm, 
sticky and plastic; few medium, fine, and very fine roots; few 
fine and medium and common very fine pores; few thin clay 
films on faces of peds; 50 percent gravel and cobbles; mildly 
alkaline; gradual, wavy boundary. 

C1—26 to 48 inches, red (2.5YR 5/6) gravelly fine sandy clay loam, 
dark red (2.5YR 3/6) when moist; massive; very hard, friable, 
slightly sticky and slightly plastic; few fine and very fine roots; 
few fine and common very fine pores; 30 percent gravel and 
cobbles; mildly alkaline; gradual, wavy boundary. 

C2—48 to 60 inches, red (2.5YR 5/6) very gravelly fine sandy clay 
loam, dark red (2.5YR 3/6) when moist; massive; very hard, fri- 
able, sticky and slightly plastic; few very fine roots; few fine and 
common very fine pores; 50 percent gravel and cobbles; few small 
lime veins below a depth of 57 inches; mildly alkaline. 


Depth to bedrock ranges from 40 to more than 60 inches. The pro- 
file is generally noncalcareous in a the A and B horizons and ranges 
from noncalcareous to strongly calcareous in the C horizon. Rock 
fragments on the soil surface range from 10 to 25 percent stones and 
cobbles. The average annual soil temperature at a depth of 20 inches 
is 50° to 54° F, and the average summer soil temperature is 65° to 
70° 

The A horizon has hue of 7.5YR, 5YR, or 2.5YR; value of 4 or 5 
when dry and 3 or 4 when moist; and chroma of 2 to 4. It is domi- 
nantly very stony sandy loam, but it ranges to very fine sandy loam. 
It is 2 to 8 inches thick. It ranges from 40 to 70 percent rock 
fragments. 

The B2t horizon has hue of 2.5YR or 5YR, value of 4 or 5 when dry 
and 3 or 4 when moist, and chroma of 3 to 6. It ranges from very grav- 
elly heavy fine sandy clay loam to light clay loam that is 35 to 60 
percent gravel and cobbles. It ranges from 14 to 19 inches in thickness. 

The C horizon is similar in color to the B2t horizon. It ranges from 
very gravelly fine sandy loam to light clay loam and is 20 to 70 per- 
cent gravel and cobbles. 


Tacan very stony sandy loam, 30 to 70 percent slopes 
(TAG).— This soil is on medium-length, east-facing moun- 
tain side slopes. Runoff is medium, and the hazard of ero- 
sion is moderate. 

Included with this soil in mapping are small areas of 
Mathis very stony loamy fine sand, 20 to 50 percent slopes, 
of a shallow sandy loam, and of Rock outcrop, which makes 
up about 5 percent of the mapped area. 

This Tacan soil is used for recreation, wildlife habitat, 
and range. The native vegetation is Gambel oak, live oak, 
serviceberry, big sagebrush, Indian ricegrass, Nevada blue- 
grass, juniper, and pinyon pine. Capability unit VIIs-V4, 
nonirrigated; Upland Stony Loam (Pinyon-Juniper) Sum- 
mer Precipitation range site; wildlife suitability group 
3242. 


Tobish Series 


The Tobish series consists of well-drained soils on moun- 
tain side slopes and old alluvial fans. These soils formed in 
material weathered from sandstone and shale. Slopes 
range from 5 to 30 percent. Elevation is 4,100 to 5,000 feet. 
The native vegetation is desert shrubs and grasses. Aver- 
age annual precipitation ranges from 10 to 13 inches, 
average annual air temperature is 48° to 57° F, and the 
frost-free period is 160 to 170 days. Tobish soils are com- 
monly associated with Yaki soils. 

In a representative profile the surface layer is brown 
very cobbly clay loam about 1 inch thick. The subsoil is 
dark-brown cobbly clay loam, brown gravelly clay loam, 
and yellowish-red gravelly clay and sandy clay loam. Bed- 
rock is at a depth of about 35 inches. 

Permeability is slow. Available water capacity is 4 to 5 
inches. The water supplying capacity is 4 to 6 inches. Roots 
penetrate as far down as bedrock. 
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Tobish soils are used for range and wildlife habitat. 

Representative profile of Tobish very cobbly clay loam, 5 
to 30 percent slopes, in an area of range about one-half mile 
north of Diamond Valley, 400 feet east and 160 feet south 
of the north quarter corner of sec. 35, T. 408., R. 16 W.: 


A1—0 to 1 inch, brown (7.5YR 5/4) very cobbly clay loam, dark 
brown (7.5YR 4/3) when moist; moderate, very fine, granular 
structure; soft, friable, slightly sticky and plastic; few very fine 
and fine roots; many very fine pores; 75 percent cobbles and 
gravel; mildly alkaline; clear, smooth boundary. 

Blt—1 inch to 5 inches, dark-brown (7.5YR 4/4) cobbly elay loam, 
dark brown (7.5YR 4/4) when moist; weak, medium, prismatic 
structure that parts to moderate, medium and fine, blocky; hard, 
firm, sticky and plastic; few fine and very fine roots; few to 
many very fine pores; 30 percent cobbles and gravel; few moder- 
ately thick clay films on faces of peds; mildly alkaline; gradual, 
smooth boundary. 

B21t—5 to 17 inches, brown (7.5YR 5/4) gravelly heavy elay loam, 
dark brown (7.5YR 4/4) when moist; moderate, medium, pris- 
matic structure that parts to moderate, medium and fine, blocky; 
hard, very firm, sticky and very plastic; few medium, fine, and 
very fine roots; few fine and common very fine pores; 20 percent 
gravel; common moderately thick clay films on faces of peds and 
in pores; mildly alkaline; gradual, smooth boundary. 

B22t—17 to 31 inches, yellowish-red (5YR 5/6) gravelly clay, yellow- 
ish red (5YR 4/6) when moist; moderate, coarse, prismatic struc- 
ture that parts to moderate, coarse, blocky; very hard, very firm, 
very sticky and very plastic; few fine and very fine roots; com- 
mon very fine pores; 20 percent gravel; many moderately thick 
clay films on faces of peds and in pores; mildly alkaline; gradual, 
wavy boundary. 

B3—81 to 35 inches, yellowish-red (5YR 5/6) sandy clay loam, yel- 
lowish red (5YR 4/6) when moist; weak, coarse, blocky structure; 
very hard, firm, sticky and plastic; few fine and very fine roots; 
few very fine pores; few moderately thick clay films on faces of 
peds and in pores; slightly calcareous; moderately alkaline; grad- 
ual, smooth boundary. 


Depth to bedrock ranges from 22 to 35 inches. The average annual 
soil temperature at a depth of 20 inches is 50° to 57° F, and the aver- 
age summer soil temperature is 69° to 72°. The profile is mildly alka- 
tine or moderately alkaline. 

The A horizon has hue of 7.5YR or 5YR, value of 3 or 4 when moist, 
and chroma of 2 to 4. It ranges from very cobbly light clay loam to 
very eabely heavy sandy loam that is 50 to 75 percent cobbles and 
gravel, 

The B2t horizon has hue of 7.5YR, 5YR, or 2.5YR, value of 3 to 5 
when dry and 3 or 4 when moist; and chroma of 4 to 6. It is gravelly 
or cobbly heavy clay loam, gravelly or cobbly clay, or gravelly or 
cobbly sandy clay. 

Tobish very cobbly clay loam, 5 to 30 percent slopes 
(TBF).— This soil is on short to medium-length, low moun- 
tain side slopes and old alluvial fans. Runoff is medium, 
and the hazard of erosion is moderate. 

Included with this soil in mapping are small areas of Ne- 
har very stony sandy loam, 3 to 30 percent slopes, and 
Yaki very cobbly loam, 3 to 35 percent slopes. Also in- 
cluded are areas of Rock land, which make up about 5 per- 
cent of the mapped area. 

This Tobish soil is used for range and wildlife habitat. 
Capability unit VIs-R, nonirrigated; Southern Semidesert 
Loam range site; wildlife suitability group 3242. 


Tobler Series 


The Tobler series consists of well-drained soils on allu- 
vial fans and flood plains in the south-central part of the 
survey area. These soils formed in alluvium weathered 
from sandstone and shale. Slopes range from 1 to 10 per- 
cent. Elevation is 2,500 to 3,500 feet. The native vegetation 
is desert shrubs, grasses, and cactus. Average annual pre- 
cipitation is 8 to 11 inches, average annual air temperature 
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is 57° to 67° F, and the frost-free period is 190 to 195 days. 
Tobler soils commonly are associated with Harrisburg, 
Junction, Leeds, Pintura, and St. George soils. 

In a representative profile the soil is red, moderately 
alkaline fine sandy loam to a depth of 60 inches or more. 

Permeability is moderately rapid or moderate. Available 
water capacity is 6.0 to 7.5 inches to a depth of 5 feet. The 
water supplying capacity is 5 to 6 inches. Roots extend to a 
depth of 60 inches or more. 

Tobler soils are used for irrigated alfalfa, barley, sugar 
beet seed, sorghum, and milo and for range. 

Representative profile of Tobler fine sandy loam, in an 
area of range in Warner Valley, about 400 feet north of the 
west quarter corner of sec. 8, T. 43 8., R. 14 W.: 

A1l—O to 4 inches, red (2.5YR 4/6) fine sandy loam, dark red (2.5YR 
3/6) when moist; weak, thin, platy structure; soft, very friable, 
nonsticky and nonplastic, common fine and very fine roots; 
many very fine and fine vesicular pores; slightly calcareous; 
moderately alkaline; clear, smooth boundary. 

C1—4 to 13 inches, red (2.5YR 4/6) fine sandy loam, dark red (2.5YR 
3/6) when moist; massive; slightly hard, very friable, slightly 
sticky and slightly plastic; common fine and medium roots; com- 
mon fine and medium pores; slightly calcareous; moderately 
alkaline; clear, smooth boundary. 

C2—13 to 38 inches, red (2.5YR 4/6) fine sandy loam, dark red (2.5YR 
3/5) when moist; weak, medium, subangular blocky structure; 
slightly hard, very friable, slightly sticky and slightly plastic; 
common fine and medium roots; common fine and very fine 
pores; slightly calcareous; moderately alkaline; clear, smooth 
boundary. 

C3—38 to 60 inches, red (2.5YR 4/6) fine sandy loam, dark red (2.5YR 
3/6) when moist; weak, fine, subangular blocky structure; soft, 
very friable, slightly sticky and slightly plastic; few fine and 
medium roots; common very fine pores; slightly calcareous; mod- 
erately alkaline. 

The profile ranges from mildly alkaline to strongly alkaline. It is 
slightly calcareous to moderately caleareous. The content of gravel 
ranges from 5 to 10 percent. The average annual soil temperature ata 
depth of 20 inches is 59° to 68° F. 

The A horizon has hue of 2.5YR or 5YR, value of 4 to 6 when dry 
and 3 or 4 when moist, and chroma of 4 to 6. It is mainly fine sandy 
loam, but in places it is loamy fine sand. It ranges from 1 inch to 10 
inches in thickness. 

The C horizon has hue of 2.5YR or 5YR, value of 4 to 6 when dry 
and 3 or 4 when moist, and chroma of 4 to 8. It is dominantly fine 
sandy loam or loamy fine sand, but it has common strata of sandy 
loam, loam, and loamy sand. 


Tobler fine sandy loam (Tc).—This soil is on alluvial 
fans, in alluvial valleys, and on desert slopes (fig. 8) in the 
central part of the survey area. It has the profile described 
as representative of the series. Slopes are 1 to 5 percent. 
Permeability is moderately rapid. Runoff is slow, and the 
hazard of erosion is moderate. Available water capacity is 
6.0 to 7.5 inches. The water supplying capacity is 5 to 6 
inches. 

Included with this soil in mapping are small areas of 
Pintura loamy fine sand, 1 to 5 percent slopes; Ivins loamy 
fine sand; Harrisburg fine sandy loam, 1 to 5 percent 
slopes; and Junction fine sandy loam, 2 to 5 percent slopes. 

This Tobler soil is used for range and irrigated alfalfa, 
barley, sugar beet seed, milo, sorghum silage, and pasture. 
The native vegetation is creosotebush, galleta, Indian rice- 
grass, and cholla cactus. Capability units III-0, irrigated, 
VIle-C, nonirrigated; Southern Desert Loam range site; 
wildlife suitability groups 1242-I and 4343. 

Tobler silty clay loam (Td) — This nearly level soil is in 
smooth alluvial valleys and on flood plains and terraces. It 
has a profile similar to the one described as representative 
of the series, but the surface layer is silty clay loam 6 to 18 
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Figure 8.—An area of Tobler fine sandy loam is in the foreground. 


inches thick. Slopes are 1 to 2 percent. Also, in the area of 
Beaver Dam Wash, Ash Creek, and LaVerkin Creek, the 
color is yellower, the surface layer ranges to heavy loam 
and light clay loam, and the underlying material has thin 
strata of gravelly sandy loam. Permeability is moderate in 
the surface layer and moderately rapid in the underlying 
material. Runoff is slow, and the hazard of erosion is slight. 
Available water capacity is 7.0 to 7.5 inches. Roots pene- 
trate to a depth of 5 feet or more. 

Included with this soil in mapping are small areas of 
Leeds silty clay loam, 0 to 1 percent slopes; Leeds silty clay 
loam, 1 to 2 percent slopes; Leeds silty clay loam, 5 to 10 
percent slopes; and Tobler fine sandy loam. 

This Tobler soil is used for irrigated alfalfa, small grain, 
sugar beet seed, sorghum, pasture, and milo. Capability 
unit [e-0, irrigated; wildlife suitability group 1242-1; 
range site not assigned. 


Toquerville Series 


The Toquerville series consists of shallow, somewhat ex- 
cessively drained soils that are underlain by sandstone 
bedrock at a depth of 8 to 20 inches. These soils are on des- 
ert slopes in the south-central part of the survey area. They 
formed in deposits of windblown sand weathered from 
Navajo sandstone. Slopes range from 2 to 20 percent. Ele- 


vation is 2,700 to 4,000 feet. The native vegetation is desert 
shrubs, forbs, grasses, and cactus. Average annual precipi- 
tation is 8 to 11 inches, average annual air temperature is 
57° to 67° F, and the frost-free period is 190 to 195 days. 
Toquerville soils commonly are associated with Bermesa, 
Harrisburg, and Pintura soils. 

In a representative profile the soil is reddish-yellow fine 
sand about 16 inches thick that is underlain by sandstone 
bedrock. 

Permeability is very rapid above the bedrock. Available 
water capacity is 1 inch to 2 inches. The water supplying 
capacity is 2 to 4 inches. Roots penetrate as far down as 
bedrock. 

Toquerville soils are used for range. 

Representative profile of Toquerville fine sand, 2 to 20 
percent slopes, in an area of the Pintura-Toquerville com- 
plex, 1 to 20 percent slopes, in an area of range on Sand 
Mountain, about 400 feet west of the northeast corner of 
sec. 12, T. 438., R. 14 W.: 


C1—0 to 16 inches, reddish-yellow (5YR 6/8) fine sand, yellowish 
red (5YR 5/8) when moist; single grained; loose; few fine and 
medium roots; neutral; abrupt, wavy boundary. 

R—16 inches, sandstone. 


Depth to bedrock ranges from 8 to 20 inches. The profile ranges 
from neutral to moderately alkaline. It is noncaleareous to moder- 
ately calcareous. In places sand hummocks range from 12 to 30 inches 
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Be pus aves annual soi] temperature at a depth of 20 inches is 
59° to 63° F. 

The C horizon has hue of 5YR or 25YR, value of 5 or 6 when dry 
and 4 or 5 when moist, and chroma of 6 to 8. It is fine sand and loamy 
fine sand. 

Toquerville soils in the Washington County Area are mapped only 
with Pintura soils. 


Tortugas Series 


The Tortuga series consists of shallow, somewhat exces- 
sively drained soils that are 10 to 20 inches deep over lime- 
stone bedrock. These soils are on mountain side slopes in 
the southwestern part of the survey area. They formed in 
material weathered from limestone. Slopes range from 20 
to 70 percent. Elevation is 4,800 to 6,900 feet. The native 
vegetation is pinyon pine, juniper, shrubs, and grasses. 
Average annual precipitation is about 14 inches, average 
annual air temperature is 47° to 52° F, and the frost-free 
period is 120 to 160 days. Tortugas soils are commonly as- 
sociated with Mokiak, Motoqua, and Welring soils. 

In a representative profile the surface layer is brown 
very gravelly loam about 7 inches thick. The underlying 
material is pale-brown very gravelly loam and very pale 
brown very gravelly very fine sandy loam. Limestone bed- 
rock is at a depth of about 19 inches. 

Permeability is moderately rapid above the bedrock. 
Available water capacity is 1 inch to 2 inches. The water 
supplying capacity is 3 to 5 inches. Roots penetrate as far 
down as bedrock. 

Tortugas soils are used for range and wildlife habitat. 

Representative profile of Tortugas very gravelly loam, 
20 to 70 percent slopes, in an area of Tortugas-Rock land 
association, in an area of range about 3 miles southeast 
of the TV relay tower in the Beaver Dam Mountains, 2,375 
feet north and 265 feet east of the northwest corner of sec. 
22, T. 428., R. 18 W.: 


All—0O to 2 inches, brown (10YR 5/3) very gravelly loam, dark 
brown (7.5YR 3/2) when moist, weak, very fine, subangular 
blocky structure; soft, very friable, nonsticky and nonplastic; 
few fine and common very fine roots; 60 percent of the surface is 
covered with gravel and cobbles, 25 percent gravel and cobbles in 
horizon; noncalcareous; mildly alkaline; clear, smooth boundary. 

A12—2 to 7 inches, brown (10YR 5/3) very gravelly loam, dark brown 
(7.5YR 3/3) when moist; moderate, medium, subangular blocky 
structure; slightly hard, friable, slightly sticky and slightly plas- 
tic; few medium and fine and very fine roots; few medium and 
fine and common very fine pores; 40 percent gravel and cobbles; 
slightly calcareous, lime is disseminated; moderately alkaline: 
clear, wavy boundary. 

C1—7 to 16 inches, pale-brown (10YR 6/3) very gravelly loam, brown 
(7.5YR 4/2) when moist, moderate, fine, subangular blocky struc- 
ture; hard, friable, slightly sticky and slightly plastic; few me- 
dium and very fine and common fine roots; common fine and 
very fine pores; 50 percent gravel and cobbles; moderately cal- 
carcous, lime is disseminated; moderately alkaline; clear, smooth 
boundary. 

C2—16 to 19 inches, very pale brown (10YR 7/3) very gravelly heavy 
very fine sandy loam, brown (10YR 5/3) when moist; massive: 
hard, friable, slightly sticky and slightly plastic; few fine and 
very fine roots; few fine and common very fine pores; 80 percent 
gravel and cobbles; moderately calcareous, lime is disseminated; 
moderately alkaline; abrupt, wavy boundary. 

R—19 inches, fractured limestone bedrock. 


Depth to bedrock ranges from 10 to 20 inches. Rock fragments 
cover 40 to 80 percent of the surface. The average annual soil tem- 
perature at a depth of 20 inches is 50° to 54° F. The profile is mildly 
alkaline or moderately alkaline. 

The A horizon has hue of 10YR or 7.5YR, value of 4 or 5 when dry 
and 2 or 3 when moist, and chroma of 2 or 3. It is gravelly or very 
gravelly loam that is marginal to very gravelly fine sandy loam or 


very gravelly silt loam and ranges from 50 to 60 percent gravel, 
cobbles, and stones. 

The C horizon has hue of 7.5YR or 10YR, value of 5 to 7 when dry 
and 3 to 5 when moist, and chroma of 2 to 4. It ranges from very 
gravelly heavy loam to very gravelly heavy fine sandy loam. The 
upper part of the C horizon ranges from 35 to 50 percent rock frag- 
ments, and the lower part increases to 90 percent near the bedrock. 


Tortugas-Rock Land association (TG).— This associa- 
tion is on mountain side slopes. It is about 55 percent Tor- 
tugas very gravelly loam, 20 to 70 percent slopes; 20 percent 
Rock land; and 25 percent other soils. The Tortugas soils 
and Rock land are intermingled and in no definite pattern 
on the landscape. Runoff is medium, and the hazard of 
erosion is high. 

The Tortugas soil has the profile described as represen- 
tative of the Tortugas series. Rock land consists of very 
shallow, droughty soils that are less than 10 inches deep 
over limestone and quartzite bedrock. 

Included with this soil in mapping are small areas of 
shallow, noncaleareous, dark-brown soils that have a sub- 
soil of very gravelly clay loam; a soil that is similar to this 
Tortugas soil but has a carbonate-cemented hardpan at a 
depth of about 20 inches; and Welring very gravelly loam, 
30 to 70 percent slopes. 

‘The soils in this association are used for range and wild- 
hfe habitat. The native vegetation is pinyon pine, juniper, 
big sagebrush, Apache-plume, Mormon tea, serviceberry, 
bitterbrush, and sand dropseed. Tortugas soil in capability 
unit VIIs-V3, nonirrigated; Upland Stony Hills (Juniper) 
Summer Precipitation range site; wildlife suitability group 
3242. Rock land in capability unit VII[s-X, nonirrigated; 
wildlife suitability group 4343; range site not assigned. 


Vekol Series 


The Vekol series consists of well-drained soils on valley 
plains and alluvial fans. These soils formed in mixed allu- 
vium washed from shale, sandstone, and limestone. Slopes 
range from 0 to 10 percent. Elevation is 2,900 to 3,100 feet. 
The native vegetation is desert shrubs, grasses, and cactus. 
Average annual precipitation is 8 to 11 inches, average an- 
nual air temperature is 57° to 67° F, and the frost-free 
period is 190 to 195 days. Vekol soils are commonly asso- 
ciated with Junction, Harrisburg, and St. George soils. 

In a representative profile the surface layer is yellowish- 
red sandy loam about 10 inches thick. The subsoil is yel- 
lowish-red sandy clay loam, yellowish-red sandy clay, 
reddish-yellow silty clay loam, and yellowish-red sandy 
clay to a depth of 60 inches or more. 

Permeability is slow. Available water capacity is 8 to 12 
inches to a depth of 5 feet. The water supplying capacity is 
5 to 6 inches. Roots penetrate to a depth of 40 to 60 inches. 

Vekol soils are used for range and wildlife habitat. 

Representative profile of Vekol sandy loam, 0 to 2 per- 
cent slopes, in an area of range in Warner Valley, 215 feet 
north and 100 feet west of the east quarter corner of sec. 
18, T. 4358., R. 14 W.: 

All—O to 3 inches, yellowish-red (SYR 4/6) heavy sandy loam, 
yellowish red (5YR 3/6) when moist; weak, medium, platy struc- 
ture; soft, friable, nonsticky and slightly plastic; few fine roots; 
common fine vesicular pores; moderately calcareous, lime is 
disseminated; moderately alkaline; clear, smooth boundary. 

A12—3 to 10 inches, yellowish-red (5YR 4/6) sandy loam, yellowish 
red (5YR 3/6) when moist; moderate, medium, subangular 
blocky structure; hard, very friable, nonsticky and slightly plas- 
tic; few fine roots; few fine and medium pores; moderately cal- 
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careous, lime is disseminated; strongly alkaline, abrupt, smooth 
boundary. 

B2it—10 to 22 inches, yellowish-red (5YR 4/8) heavy sandy clay 
loam, yellowish red (5YR 3/6) when moist; moderate, medium, 
prismatic structure; very hard, firm, sticky and plastic; few very 
fine roots; common very fine and fine and few medium pores; 
common thin clay films on faces of peds; moderately calcareous, 
lime is disseminated; moderately alkaline; gradual, wavy 
boundary. 

B22t—22 to 35 inches, yellowish-red (5YR 4/6) light sandy clay, yel- 
lowish red (5YR 3/6) when moist; strong, coarse, prismatic struc- 
ture; extremely hard, very firm, sticky and plastic, few fine and 
very fine roots; common very fine and fine pores; many thin clay 
films on faces of peds; moderately calcareous; moderately alka- 
line; gradual, irregular boundary. 

B23tca—35 to 48 inches, reddish-yellow (5YR 6/6) silty clay loam, 
yellowish red (5YR 4/8) when moist; moderate, fine, blocky 
structure; extremely hard, firm, sticky and plastic; few fine and 
very fine roots; common very fine and fine pores; common thin 
clay films on faces of peds; strongly calcareous; moderately alka- 
line; gradual, wavy boundary. 

B24tea—48 to 60 inches, yellowish-red (5YR 4/6) sandy clay, yellow- 
ish red (5YR 3/6) when moist; moderate, medium, prismatic 
structure; very hard, very firm, sticky and plastic; few very fine 
roots; common very fine and fine pores; strongly calcareous, 
moderately alkaline. 


The average annual soil temperature at a depth of 20 inches ranges 
from 59° to 68° F, and the average summer soil temperature ranges 
from 77° to 82°. 

The A horizon dominantly has hue of 5YR, but it ranges to 2.5YR 
in places; value of 4 or 5 when dry and 3 or 4 when moist; and chroma 
of 4 to 6. It is sandy loam or fine sandy loam 6 to 10 inches thick. 

The B2t horizon has value of 4 to 6 when dry and chroma of 4 to 8. 
It is heavy sandy clay loam, sandy clay, clay, or silty clay loam. The 
B2tea horizon is strongly calcareous or moderately calcareous. 


Vekol sandy loam, 0 to 2 percent slopes (VeA).— This 
soil is on low valley plains. It has the profile described as 
representative of the series. Runoff is slow, and the hazard 
of erosion is slight. 

Included with this soil in mapping are small areas of 
LaVerkin silty clay loam, 1 to 2 percent slopes; Tobler fine 
sandy loam; and Hantz silty clay loam. 

This Vekol soil is used for range. The native vegetation 
is galleta, Indian ricegrass, buckwheat, creosotebush, and 
cholla cactus. Capability unit VIIe-C, nonirrigated; South- 
ern Desert Loam range site; wildlife suitability group 4343. 

Vekol sandy loam, 2 to 10 percent slopes(VFD)— This 
soil is on old alluvial fans that have been dissected by ero- 
sion. It has a profile similar to the one described as repre- 
sentative of the series, but it is steeper. Runoff is medium, 
and the hazard of erosion is slight. 

Included with this soil in mapping are small areas of 
LaVerkin fine sandy loam, 2 to 5 percent slopes; Tobler 
fine sandy loam; and Harrisburg fine sandy loam, | to 5 
percent slopes. 

This Vekol soil is used for range. The native vegetation is 
galleta, black grama, creosotebush, Mormon tea, and cholla 
cactus. Capability unit VIle-C, nonirrigated, Southern 
Desert Loam range site; wildlife suitability group 4343. 


Veyo Series 


The Veyo series consists of shallow, well-drained soils 
that are 15 to 20 inches deep over an indurated carbonate- 
cemented hardpan. These soils are on old lava flows depos- 
ited on fans and foothills. They formed in material weath- 
ered dominantly from basalt. Slopes range from 2 to 10 
percent. Elevation is 3,800 to 5,000 feet. The native vegeta- 
tion is juniper, shrubs, and grasses. Average annual pre- 
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cipitation is 10 to 12 inches, average annual air temperature 
is 45° to 52° F, and the frost-free period is 120 to 160 days. 
Veyo soils are commonly associated with Clovis, Collbran, 
Magotsu, and Pastura soils. 

In a representative profile the surface layer is brown 
cobbly sandy loam about 2 inches thick. The subsoil is 
brown cobbly clay loam, yellowish-red and reddish-brown 
very cobbly clay, and brown very cobbly sandy clay loam. 
An indurated carbonate-cemented hardpan is at a depth of 
about 19 inches. 

Permeability is slow above the hardpan. Runoff is me- 
dium, and the hazard of erosion is moderate. Available 
water capacity, above the hardpan, is 1.5 to 2 inches. The 
water supplying capacity is 3 to 5 inches. Roots penetrate 
as far down as the hardpan. 

Veyo soils are used for range, wildlife habitat, and recre- 
ation. 

Representative profile of Veyo cobbly sandy loam, 1 to 10 
percent slopes, in an area of the Veyo-Pastura complex, 1 
to 10 percent slopes, in an area of range about 300 feet east 
of blackbrush exclosure northwest of Gunlock, near the 
north quarter corner of sec. 9, T. 408., R. 17 W.: 


A1—O0 to 2 inches, brown (7.5YR 5/3) cobbly sandy loam, dark brown 
(75YR 3/2) when moist; moderate, fine, granular structure; 
slightly hard, friable, slightly sticky and slightly plastic; few fine 
roots; moderately alkaline; clear, smooth boundary. 

B1—2 to 6 inches, brown (7.5YR 4/4) cobbly clay loam, brown (7.5YR 
4/2) when moist; moderate, medium, subangular blocky struc- 
ture; hard, firm, sticky and plastic; common fine and medium 
roots; 35 percent cobbles and gravel; moderately alkaline; clear, 
smooth boundary. 

B21t—6 to 12 inches, yellowish-red (5YR 4/6) very cobbly clay, red- 
dish brown (5YR 4/4) when moist; strong, medium, prismatic 
structure; very hard, very firm, sticky and plastic; common fine 
and medium roots; 40 percent cobbles and gravel; many thin clay 
films; mildly alkaline; clear, wavy boundary. 

B22t---12 to 17 inches, reddish-brown (5YR 5/4) very cobbly clay, 
reddish brown (5YR 4/4) when moist; weak, medium, prismatic 
structure that parts to strong, medium, subangular blocky; very 
hard, very firm, sticky and plastic; common fine and medium 
roots; 50 percent cobbles and gravel; many thin clay films; mildly 
alkaline; clear, wavy boundary. 

B3ca—-17 to 19 inches, brown (7.5YR 5/4) very cobbly heavy sandy 
clay loam, brown (7.5YR 5/4) when moist; moderate, medium, 
subangular blocky structure; hard, firm, sticky and plastic; few 
fine and medium roots; 50 percent cobbles and gravel; strongly 
calcareous, lime is disseminated; moderately alkaline; abrupt, 
wavy boundary. 

Ccam—19 to 23 inches, carbonate-cemented hardpan. 

Depth to the hardpan ranges from 15 to 20 inches. The average 
annual soil temperature at a depth of 20 inches is 47° to 54° F, and the 
average summer soil temperature is 65° to 75°. The profile is neutral 
to moderately alkaline. 

The A horizon has hue of 7.5YR or 5YR, value of 4 or 5 when dry, 
and chroma of 2 to 4. It ranges from extremely stony sandy loam to 
cobbly sandy loam 1 inch to 3 inches thick. 

The B2t horizon has hue of 5YR or 2.5YR, value of 4 or 5 when dry 
and 3 or 4 when moist, and chroma of 4 to 6. It ranges from stony 
heavy clay loam to cobbly or very cobbly clay that is 30 to 50 percent 
cobbles, gravel, and stones. 


Veyo-Curhollow complex, 3 to 10 percent slopes 
(VHD).—This complex is on old alluvial fans. It is about 50 
percent Veyo extremely stony sandy loam, 3 to 10 percent 
slopes; about 40 percent Curhollow very stony sandy loam, 
5 to 10 percent slopes; and 10 percent other soils. Runoff is 
medium, and the hazard of erosion is moderate. 

The Veyo soil has a profile similar to the one described as 
representative of the Veyo series, but the surface layer is 
about 25 percent stones and slopes are 3 to 10 percent. The 
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Curhollow soil has a profile similar to the one described as 
representative of the Curhollow series, but the surface 
layer is 10 to 15 percent stones and slopes are 5 to 10 
percent. 

Included with these soils in mapping are small areas of 
Lavate sandy loam (2 to 4 percent slopes); Tobish very 
clay loam, 5 to 30 percent slopes; and Rough broken 
land. 

The soils in this complex are used for range. The native 
vegetation is juniper, blackbrush, Mormon tea, big sage- 
brush, cheatgrass, and pricklypear. Capability unit VIJs- 
R38, nonirrigated; Southern Semidesert Shallow Hardpan, 
10- to 12-inch precipitation zone, range site; wildlife suit- 
ability group 3242. 

Veyo-Pastura complex, 1 to 10 percent slopes (VPD).— 
This complex is about 50 percent Veyo cobbly sandy loam, 
1 to 10 percent slopes; 40 percent Pastura gravelly loam, 
2 to 10 percent slopes; and 10 percent other soils. The soils 
are intermingled. Runoff is medium, and the hazard of 
erosion is slight. The Veyo soil has the profile described as 
representative of the Veyo series. 

Included with these soils in mapping are small areas of a 
cobbly loam soil that has a carbonate-cemented hardpan at 
a depth of 20 to 30 inches; Collbran very cobbly clay loam, 
2 to 30 percent slopes; and Rock land. 

The soils in this complex are used for range. The native 
vegetation is scattered juniper, big sagebrush, galleta, 
cheatgrass, redtop brome, and cactus. Capability unit 
VIls-R3, nonirrigated; Southern Semidesert Shallow 
Hardpan, 10- to 12-inch precipitation zone, range site; wild- 
life suitability group 3242. 


Welring Series 


The Welring series consists of shallow, well-drained soils 
that are 10 to 20 inches deep over limestone bedrock. These 
soils are on mountain side slopes in the southwestern part 
of the survey area. They formed in material weathered 
from limestone and some quartzite and sandstone. Slopes 
range from 30 to 70 percent. Elevation is 4,600 to 6,800 feet. 
The native vegetation is pinyon pine, juniper, shrubs, and 
grasses. Average annual precipitation is about 14 inches, 
average annual air temperature is 47° to 52° F, and the 
frost-free period is 120 to 160 days. Welring soils are com- 
mon associated with Mokiak, Motoqua, and Tortugas 
soils. 

In a representative profile the surface layer is brown 
very gravelly loam about 3 inches thick. The underlying 
material is pale-brown very gravelly or gravelly loam. Bed- 
rock is at a depth of about 19 inches. 

Permeability is moderate above the bedrock. Runoff is 
rapid, and the hazard of erosion is severe. Available water 
capacity is 1 inch to 2 inches. The water supplying capacity 
is 3 to 5 inches. Roots penetrate as far down as bedrock. 

Welring soils are used for range and wildlife habitat. 

Representative profile of Welring very gravelly loam, 
30 to 70 percent slopes, in an area of Welring-Tortugas 
very gravelly loams, 20 to 70 percent slopes, in an area of 
range 1% miles southeast of the TV relay tower in the 
Beaver Dam Mountains, about 2,640 feet east of the south- 
west corner of sec. 9, T. 42S., R. 18 W.: 


A1—0 to 3 inches, brown (10YR 5/3) very gravelly loam, dark brown 
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(7.5YR 3/2) when moist; weak, thick, platy structure that parts 
to weak, very fine, subangular blocky; slightly hard, very friable, 
slightly sticky and slightly plastic; few fine and very fine roots; 
common fine and many very fine pores; 50 percent of the surface 
is covered with gravel, 25 percent gravel in the horizon; mildly 
alkaline; abrupt, wavy boundary. 

C1—3 to 8 inches, pale-brown (10YR 6/3) gravelly heavy loam, brown 
(7.5YR 4/2) when moist; moderate, very fine, subangular blocky 
structure; hard, friable, slightly sticky and slightly plastic; few 
medium, fine, and very fine roots; few fine and medium and com- 
mon very fine pores; 45 percent gravel; slightly calcareous, lime 
is disseminated; moderately alkaline; clear, wavy boundary. 

C2—8 to 14 inches, pale-brown (10YR 6/8) very gravelly heavy loam, 
brown (10YR 4/3) when moist; moderate, very fine, subangular 
blocky structure; hard, friable, slightly sticky and slightly plas- 
tic; few fine, medium, and very fine roots; few fine and medium 
and common very fine pores; 65 percent gravel; moderately cal- 
careous, lime is disseminated; moderately alkaline; clear, wavy 
boundary. 

C3—14 to 19 inches, pale-brown (10YR 6/3) very gravelly loam, yel- 
lowish brown (10YR 5/4) when moist; moderate, fine, subangular 
blocky structure; hard, friable, slightly sticky and slightly plas- 
tic; few medium, fine, and very fine roots; few fine and medium 
and many very fine pores; 75 percent gravel; moderately calcare- 
ous, lime is disseminated; moderately alkaline; clear, wavy 
boundary. 

R—19 inches, fractured limestone bedrock. 


Depth to bedrock ranges from 10 to 20 inches. Rock fragments 
cover 40 to 80 percent of the surface. The average annual soil tem- 
perature at a depth of 20 inches is 50° to 54° F. The profile is mildly 
alkaline or moderately alkaline. 

The A horizon has hue of 10YR or 7.5YR, value of 5 or 6 when dry 
and 3 or 4 when moist, and chroma of 2 to 4. It is gravelly or very 
gravelly loam, very gravelly fine sandy loam, or very gravelly silt 
loam that is 20 to 50 percent gravel and cobbles. It ranges from 2 to 
5 inches in thickness. 

The C horizon has hue of 10YR or 7.5YR, value of 5 to 7 when dry 
and 4 to 6 when moist, and chroma of 2 to 5. It is commonly very 
gravelly loam, but it ranges to very gravelly sandy clay loam or very 
gravelly silt loam. The upper part of the C horizon is 35 to 60 percent 
gravel and cobbles, and the lower part is 70 to 90 percent. The C hori- 
zon ranges from slightly caleareous to strongly calcareous. It is 6 to 
14 inches thick. 


Welring-Tortugas very gravelly loams, 20 to 70 per- 
cent slopes (WAG).—This complex is on mountain side 
slopes. It is about 40 percent Welring very gravelly loam, 
30 to 70 percent slopes; 25 percent Tortugas very gravelly 
loam, 20 to 70 percent slopes; 10 percent Rock outcrop; and 
25 percent other soils. The Welring soil and Rock outcrop 
are on all aspects. The Tortugas soil has north- and east- 
facing slopes. A Welring soil in an area of this mapping 
unit has the profile described as representative of the Wel- 
ring series. Runoff is rapid on the Welring soil and medium 
on the Tortugas soil. The hazard of erosion is severe. 

Included with these soils in mapping are areas of a very 
gravelly loam soil that is 20 to 40 inches deep over bedrock; 
a very gravelly loam soil that is less than 10 inches deep 
over bedrock; Chilton gravelly loam, 5 to 30 percent slopes; 
and a moderately deep, dark-brown very gravelly clay loam 
soil that has a limy layer at a depth of about 25 inches. 

The soils in this complex are used for range and wildlife 
habitat. The native vegetation is pinyon pine, juniper, serv- 
iceberry, big sagebrush, desert almond, Nevada blue- 
grass, and Indian ricegrass. Welring and Tortugas soils in 
capability unit VIIs-V3, nonirrigated; Upland Stony Hills 
(Juniper) Summer Precipitation range site; wildlife suita- 
bility group 3242. Rock outcrop in capability unit VIIIs-X, 
nonirrigated; wildlife suitability group 4444; range site not 
assigned. 
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Winkel Series 


The Winkel series consists of shallow, well-drained soils 
that are 11 to 19 inches deep over an indurated carbonate- 
cemented hardpan. These soils are on basalt mesa tops and 
low mountain side slopes in the central part of the survey 
area. They formed in calcareous material weathered from 
basalt, limestone, and wind-deposited sand. Slopes range 
from 1 to 30 percent. Elevation is 2,800 to 4,000 feet. The 
native vegetation is desert shrubs, grasses, and cactus. 
Average annual precipitation ranges from 8 to 11 inches, 
average annual air temperature is 57° to 61° F, and the 
frost-free period is 190 to 195 days. Winkel soils are com- 
monly associated with Curhollow, Harrisburg, and Pastura 
soils. 

In a representative profile the surface layer is reddish- 
brown gravelly fine sandy loam about 6 inches thick. The 
underlying layer is light reddish-brown very gravelly or 
very cobbly fine sandy loam about 10 inches thick. A car- 
bonate-cemented hardpan is at a depth of about 16 inches. 

Permeability is moderate above the hardpan. Available 
water capacity, above the hardpan, is 1 inch to 2 inches. 
The water supplying capacity is 2 to 4 inches. Roots pene- 
trate as far down as the hardpan. 

Winkel soils are used for range and wildlife habitat. 

Representative profile of Winkel gravelly fine sandy 
loam, 1 to 8 percent slopes, in an area of range 1% miles 
north and 1 mile east of St. George, in the NW4NEX sec. 
17, T. 428., R. 15 W.: 


A11—0 to 1 inch, reddish-brown (5YR 5/4) gravelly fine sandy loam, 
reddish brown (5YR 4/4) when moist; weak, fine, granular struc- 
ture; slightly hard, very friable, nonsticky and nonplastic; com- 
mon fine roots; few fine and medium pores; 20 percent gravel and 
cobbles; moderately caleareous, lime is disseminated; strongly 
alkaline; abrupt, smooth boundary. 

A12—1 inch to 6 inches, reddish-brown (5YR 5/4) gravelly fine sandy 
loam, reddish-brown (5YR 4/4) when moist; weak, medium, 
platy structure that parts to fine, granular, slightly hard, very 
friable, nonsticky and nonplastic, common fine roots; common 
very fine, fine, and medium pores; 15 percent gravel and cobbles; 
moderately calcareous, lime is disseminated; strongly alkaline; 
clear, smooth boundary. 

Clca—6 to 12 inches, light reddish-brown (5YR 6/4) very gravelly 
fine sandy loam, reddish-brown (5YR 4/4) when moist; massive; 
slightly hard, very friable, nonsticky and nonplastic; common 
fine roots; common fine and medium pores, 50 percent gravel and 
cobbles; moderately calcareous, lime is disseminated; strongly 
alkaline; clear, wavy boundary. 

C2ea—12 to 16 inches, light reddish-brown (5YR 6/4) very cobbly fine 
sandy loam, reddish-brown (5YR 4/4) when moist; massive; soft, 
very friable, nonsticky and nonplastic, common fine roots; few 
fine and medium pores; 65 percent cobbles and gravel that are 
fragments of the Ceam horizon; moderately calcareous, lime is 
disseminated; strongly alkaline; abrupt, wavy boundary. 

C3cam—16 to 20 inches, indurated carbonate-cemented hardpan. 


Depth to the hardpan ranges from 11 to 19 inches. The profile is 
moderately alkaline or strongly alkaline. The average annual soil 
temperature at a depth of 20 inches is 59° to 63° F. 

The A horizon has hue of 10YR, 7.5YR, or 5YR; value of 5 or 6 when 
dry and 8 to 5 when moist; and chroma of 2 to 6. It is gravelly and 
very gravelly fine sandy loam or gravelly loam that is 20 to 70 percent 
gravel and cobbles. 

The Cea horizon has hue of 7.5YR or 5YR, value of 4 to 8 when dry 
and 4 to 6 when moist, and chroma of 4 to 6. It is gravelly and very 
gravelly fine sandy loam or gravelly, very gravelly, or very cobbly 
loam. It ranges from 20 to 80 percent cobbles and gravel. The C hori- 
zon ranges from moderately calcareous to strongly calcareous. 


Winkel gravelly fine sandy loam, | to 8 percent slopes 
(WBD).—This soil is on basalt mesa tops in the south- 
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central part of the survey area. It has the profile described 
as representative of the series. Runoff is slow, and the 
hazard of erosion is moderate. 

Included with this soil in mapping are small areas of 
Bermesa fine sandy loam, 1 to 10 percent slopes; Harris- 
burg fine sandy loam, 1 to 5 percent slopes; a soil that is 
very shallow over basalt bedrock; and Lava flows. 

This Winkel soil is used for range. The native vegetation 
is creosotebush, blackbrush, galleta, buckwheat, Mormon 
tea, and cholla cactus. Capability unit VIIs-C4, nonirri- 
gated; Southern Desert Stony Loam range site; wildlife 
suitability group 4343. 

Winkel-Rock outcrop complex, 8 to 30 percent slopes 
(WCF).—This complex is on basalt mesa tops and low 
mountain side slopes. It is about 65 percent Winkel grav- 
elly fine sandy loam, 8 to 30 percent slopes; 25 percent Rock 
outcrop; and 10 percent other soils. Rock outcrop occurs as 
basalt or limestone bedrock intermingled with the Winkel 
soil. Runoff is slow, and the hazard of erosion is severe. 

The Winkel soil has a profile similar to the one described 
as representative of the Winkel series, but slopes are 8 to 
30 percent and depth to the hardpan is only 11 to 16 inches. 

Included with these soils in mapping are small areas of 
Bermesa fine sandy loam, 1 to 10 percent slopes; Curhollow 
gravelly fine sandy loam, 2 to 10 percent slopes; and Cinder 
land. 

The soils in this complex are used for range and wildlife 
habitat. Capability unit VIIs-C4, nonirrigated; Winkel soil 
in Southern Desert Stony Loam range site and wildlife 
suitability group 4343; Rock outcrop in wildlife suitability 
group 4444 and range site not assigned. 


Yaki Series 


The Yaki series consists of shallow, well-drained soils 
that are 10 to 20 inches deep over bedrock. These soils are 
on mesas and mountain side slopes. They formed in ma- 
terial weathered from limestone and shale. Slopes range 
from 3 to 35 percent. Elevation is 3,500 to 5,000 feet. The 
native vegetation is desert shrubs and grasses. Average 
annual precipitation ranges from 10 to 13 inches, average 
annual air temperature is 52° to 57° F, and the frost-free 
period is 160 to 170 days. Yaki soils are commonly associ- 
ated with Tobish and Zukan soils. 

In a representative profile the surface layer is brown 
loam and very cobbly loam about 8 inches thick. The under- 
lying material is brown cobbly loam and pinkish-white 
very cobbly loam to a depth of 19 inches. Limestone bed- 
rock is at a depth of 19 inches. 

Permeability is moderately rapid. Available water ca- 
pacity is 1 inch to 2 inches. The water supplying capacity is 
2 to 4 inches. Roots penetrate as far down as bedrock. 

Yaki soils are used for range. 

Representative profile of Yaki very cobbly loam, 3 to 35 
percent slopes, in an area of the Yaki-Zukan complex, 1 to 
35 percent slopes, in an area of range about 1 mile south- 
east of Hurricane School, 825 feet south and 500 feet east of 
the center of sec. 2, T. 42S., R. 13 W.: 

A11—0 to 2 inches, brown (7.5YR 5/4) very cobbly loam, dark brown 
(7.5YR 4/4) when moist; weak, fine, granular structure; slightly 
hard, friable, slightly sticky and slightly plastic; few fine roots; 


50 percent cobbles over the surface; moderately calcareous, lime 
is disseminated; strongly alkaline; abrupt, smooth boundary. 
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A122 to 8 inches, brown (7.5YR 5/4) heavy loam, dark brown 
(7.5YR 4/4) when moist; massive; slightly hard, friable, slightly 
sticky and slightly plastic; common fine and medium and few 
coarse roots; few fine and medium pores; moderately calcareous, 
lime is disseminated; moderately alkaline; clear, wavy boundary. 

Clea—8 to 12 inches, brown (7.5YR 5/4) cobbly loam, dark brown 
(7.5YR 4/4) when moist; massive; slightly hard, friable, slightly 
sticky and plastic; common fine and medium and few coarse 
roots; few fine pores; 35 percent cobbles and gravel; strongly cal- 
careous, lime is disseminated; strongly alkaline, gradual, wavy 
boundary. 

C2cea—12 to 19 inches, pinkish-white (7.5YR 8/2) very cobbly loam, 
light brown (7.5YR 6/4) when moist; massive; hard, friable, 
slightly sticky and slightly plastic; few fine and medium roots; 
few fine pores; 55 percent cobbles and gravel; very strongly cal- 
eareous, lime is disseminated; strongly alkaline; gradual, wavy 
boundary. 

R—19 inches, fractured limestone. 


Depth to bedrock ranges from 10 to 20 inches. The average annual 
soil temperature at a depth of 20 inches ranges from 54° to 59° F, and 
the average summer soil temperature is 72° to 78° The profile is mod- 
erately alkaline or strongly alkaline. 

The A horizon has hue of 7.5YR or 10YR, value of 5 or 6 when dry 
and 4 or 5 when moist, and chroma of 3 or 4. It is loam or very cobbly 
loam. 

The C horizon has hue of 7.5YR or 10YR, value of 4 to 6 when moist, 
and chroma of 2 to 4. It ranges from cobbly or gravelly loam to very 
cobbly loam. 


Yaki very cobbly loam, 3 to 35 percent slopes (YAF).— 
This soil is on mountain side slopes. Runoff is medium, and 
the hazard of erosion is severe. 

Included with this soil in mapping are small areas of 
Tobish very cobbly clay loam, 5 to 30 percent slopes, and 
Naplene silt loam, 2 to 6 percent slopes. Also included are 
areas of Rock land, which make up about 7 percent of the 
mapped area. 

This Yaki soil is used for range. The native vegetation is 
blackbrush, Mormon tea, galleta, and cholla cactus. Capa- 
bility unit VIIs-R3, nonirrigated; Southern Semidesert 
Shallow Loam range site; wildlife suitability group 4343. 

Yaki-Zukan complex, 1 to 35 percent slopes (YZE).— 
This complex is on mesas and ridges. It is about 50 percent 
Yaki very cobbly loam, 3 to 35 percent slopes; 35 percent 
Zukan fine sandy loam, 1 to 10 percent slopes; and 15 per- 
cent other soils and Rock outcrop. The Yaki soils are on the 
upper parts of slopes and ridges, and the Zukan soils are on 
the lower parts of slopes and in swales. The Yaki and Zukan 
soils have the profiles described as representative of the 
Yaki and Zukan series. 

Included with these soils in mapping are small areas of 
Redbank fine sandy loam, 1 to 5 percent slopes, and 
Schmutz loam. Also included are areas of Stony colluvial 
land and Rock outcrop, each of which makes up about 3 per- 
cent of the area. 

The soils in this complex are used for range and wildlife 
habitat. The native vegetation is blackbrush, Mormon tea, 
galleta, Indian ricegrass, squirreltail, and cholla cactus. 
Capability unit VIIs-R3, nonirrigated; Southern Semi- 
desert Shallow Loam range site; wildlife suitability group 
4343. 


Zukan Series 


The Zukan series consists of shallow, well-drained soils 
that are 8 to 20 inches deep over bedrock. These soils are on 
mesas and desert slopes. They formed in material weath- 
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ered from limestone and shale. Slopes range from 1 to 10 
percent. Elevation is 3,600 to 4,800 feet. The native vegeta- 
tion is desert shrubs and grasses. Average annual precipi- 
tation ranges from 10 to 13 inches, average annual air 
temperature is 52° to 57° F, and the frost-free period is 160 
to 170 days. Zukan soils are commonly associated with 
Yaki soils. ; 

In a representative profile the surface layer is reddish- 
brown fine sandy loam, very fine sandy loam, and loam 
about 10 inches thick. The underlying material is reddish- 
brown loam. Limestone bedrock is at a depth of about 16 
inches. 

Permeability is moderate. Runoff is medium, and the 
hazard of erosion is moderate. Available water capacity 
is 2 to 8 inches. The water supplying capacity is 2 to 4 
inches. Roots penetrate as far down as bedrock. 

Zukan soils are used for range and wildlife habitat. 

Representative profile of Zukan fine sandy loam, 1 to 10 
percent slopes, in an area of the Yaki-Zukan complex, 1 to 
35 percent slopes, in an area of range about 15% miles south- 
east of Hurricane School, 800 feet east and 570 feet north 
of the southwest corner of sec. 1, T. 425., R. 13 W:: 

A11—0 to 2 inches, reddish-brown (5YR 5/4) fine sandy loam, red- 
dish brown (5YR 4/4) when moist; weak, fine, granular structure; 
soft, very friable, nonsticky and nonplastic; few fine roots; few 
fine and medium pores; moderately calcareous, lime is dissemi- 
nated; moderately alkaline; abrupt, smooth boundary. 

A12—2 to 4 inches, reddish-brown (5YR 5/4) very fine sandy loam, 
dark reddish brown (SYR 3/4) when moist; moderate, thin, platy 
structure; soft, very friable, nonsticky and nonplastic; few fine 
roots; few fine pores; moderately calcareous, lime is dissemi- 
nated; strongly alkaline; abrupt, smooth boundary. 

A13—4 to 10 inches, reddish-brown (5YR 5/4) loam, reddish brown 
(5YR 3/4) when moist; massive; slightly hard, friable, sticky and 
plastic; few fine and medium roots; common fine and few 
medium pores; moderately calcareous, lime is disseminated; 
strongly alkaline; clear, wavy boundary. 

Cea—10 to 16 inches, light reddish-brown (5YR 6/4) heavy loam, 
reddish brown (5YR 5/4) when moist; massive; very hard, firm, 
sticky and plastic; few fine and medium roots; few fine pores; 2 
percent stones; moderately calcareous, lime is in soft masses and 
veins; strongly alkaline; gradual, wavy boundary. 

R—16 inches, limestone bedrock. 


Depth to bedrock ranges from 8 to 20 inches thick. The average 
annual soil temperature at a depth of 20 inches is 54° to 59° F, and 
the average summer soil temperature is 72° to 78°. 

The A horizon has hue of 5YR or 7.5YR. It is fine sandy loam, very 
fine sandy loam, or loam. 

The C horizon ranges from fine sandy loam or loam to clay loam. 

Zukan soils in the Washington County Area are mapped only with 
Yaki soils. 


Use and Management of the Soils 


The soils of the Washington County Area are used 
chiefly for range, irrigated crops and pasture, and dry- 
farmed wheat. This section describes use of the soils for 
these purposes and gives estimated yields of the main 
crops. It also describes use of the soils for recreation, wild- 
life habitat, woodland, and engineering. 

In presenting information about the use of soils for crops 
and pasture, range, wildlife, and woodland, the procedure 
is to describe a group that is made up of similar soils that 
are suitable for those purposes and to suggest use and 
management for the group. In the sections on engineering 
and recreation, the soils are not grouped but are placed in 
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tables so that properties significant to engineering work or 
recreational uses can be readily shown. 


Crops and Pasture 


Some management practices are beneficial if applied to 
most soils used for irrigated crops and pasture. Such prac- 
tices are briefly described in the following paragraphs. 

An important management requirement is the uniform 
distribution of irrigation water without causing erosion. 
Both the border and furrow methods of irrigation are suit- 
able for hay, pasture, and small grain, and the furrow 
method is also suitable for row crops. Sprinklers are an al- 
ternative method for most crops, but in most areas 
sprinkler irrigation is not suited because of the high silt 
content of the water. Losses of soil and water can be held 
to a minimum by using the proper length of runs and size 
of flows in furrows and borders. Some soils, such as Junc- 
tion and Pintura soils, are particularly subject to damage 
by irrigation water that is not properly controlled. 

Because of its beneficial effect on tilth, the return of 
organic matter is particularly important in irrigated soils. 
Sources of organic matter are crop residue, barnyard ma- 
nure, and the sod crops grown in the cropping system. 
Practices that provide regular additions of organic matter 
are ordinarily the most beneficial. The use of fertilizer in 
amounts sufficient to produce large increases in plant 
growth makes it possible to return an increased amount of 
organic matter to the soil. 

The soil content of organic matter in most soils in the 
survey area makes them especially susceptible to the for- 
mation of traffic pans. Good tilth can be maintained and 
the formation of traffic pans reduced, however, if the soils 
are not tilled or trampled when wet. The formation of traf- 
fic pans can also be reduced by varying the depth of tillage 
and limiting the number of trips over the soil with tillage 
equipment. The soils are particularly benefited by regular 
additions of organic material and commercial fertilizer. 

Most of the soils in the Washington County Area contain 
sufficient potassium, calcium, iron, and magnesium for 
most crops. Crops generally respond to applications of a 
fertilizer high in content of nitrogen, phosphorus, or both, 
depending on the crop and the cropping history. In some 
soils calcium carbonate is so plentiful that it reduces the 
uptake of iron by trees, grapes, and other plants, resulting 
in chlorosis, or yellowing of the leaves, and in loss of plant 
vigor. 


Capability grouping 

Capability grouping shows, in a general way, the suit- 
ability of soils for most kinds of field crops. The soils are 
grouped according to their limitations when used for field 
crops, the risk of damage when they are so used, and the 
way they respond to treatment. The grouping does not take 
into account major and generally expensive landforming 
that would change slope, depth, or other characteristics of 
the soils; does not take into consideration possible but un- 
likely major reclamation projects; and does not apply to 
horticultural crops or other crops that require special man- 
agement. 

Those familiar with the capability classification can in- 
fer from it much about the behavior of soils when used for 
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other purposes, but this classification is not a substitute 
for interpretations designed to show suitability and limita- 
tions of groups of soils for range, for forest trees, or for 
engineering. 

In the capability system, the kinds of soil are grouped at 
three levels: the capability class, the subelass, and the unit. 
These are described in the following paragraphs. 

CAPABILITY CLASSES, the broadest groups, are desig- 
nated by Roman numerals I to VIII. The numerals indi- 
cate progressively greater limitations and narrower choices 
for practical use, defined as follows: 


Class I soils have few limitations that restrict their use. 

Class II soils have moderate limitations that reduce 
the choice of plants or require moderate conserva- 
tion practices. 

Class HI soils have severe limitations that reduce the 
choice of plants, require special conservation prac- 
tices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants, require very careful manage- 
ment, or both. 

Class V soils are subject to little or no erosion but have 
other limitations, impractical to remove, that limit 
their use largely to pasture, range, woodland, or 
wildlife habitat. 

Class VI soils have severe limitations that make them 
generally unsuited to cultivation and limit their use 
largely to pasture, range, woodland, or wildlife habi- 
tat. 

Class VII soils have very severe limitations that make 
them unsuited to cultivation and restrict their use 
largely to pasture, range, woodland, or wildlife 
habitat. 

Class VIII soils and landforms have limitations that 
preclude their use for commercial plants and 
restrict their use to recreation, wildlife habitat, 
water supply, or esthetic purposes. 


CAPABILITY SUBCLASSES are soil groups within one 
class; they are designated by adding a small letter, e, w, s, 
or c, to the class numeral; for example, Ile. The letter e 
shows that the main limitation is risk of erosion; w shows 
that water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly cor- 
rected by artificial drainage); s shows that the soil is lim- 
ited mainly because it is shallow, droughty, or stony; and 
c, used in only some parts of the United States, shows that 
the chief limitation is climate that is too cold or too dry. 

In class I there are no subclasses, because the soils of this 
class have few limitations. Class V can contain, at the 
most, only the subclasses indicated by w, s, and c, because 
the soils in class V are subject to little or no erosion, al- 
though they have other limitations that restrict their use 
largely to pasture, range, woodland, wildlife habitat, or 
recreation. 

CAPABILITY UNITS are soil groups within the subclasses. 
The soils in one capability unit are enough alike to be suited 
to the same crops and pasture plants, to require similar 
management, and to have similar productivity and other 
responses to management. Thus, the capability unit is a 
convenient grouping for making any statements about 
management of soils. Capability units are generally desig- 
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nated by adding an Arabic numeral to the subclass symbol; 
for example, IIe-1 or IIle-0. Thus, in one symbol, the Ro- 
man numeral designates the capability class, or degree of 
limitation; the small letter immediately following the Ro- 
man numeral indicates the subclass, or kind of limitation, 
as defined in the foregoing paragraph; and the part of the 
symbol following the hyphen specifically identifies the 
capability unit within each subclass. The units are not 
numbered consecutively, because not all the units in the 
Statewide system are represented in the survey area. 

In the Utah system of classification, a number or a cap- 
ital letter is used following the hyphen. This indicates the 
kind of limitation and is not arranged consecutively. The 
Arabic numbers 1 and 0 in the first position show that the 
limitation is climate; 1 indicates 140 to 175 frost-free 
days, and 0, 175 to 205. The letters C, L, R, and V are for 
nonirrigated capability units. These generally indicate the 
average annual precipitation and that 30 percent or more 
of the precipitation falls in summer. Because differences 
in elevation or aspect affect the kind of plant that will grow 
under the same annual precipitation, there is some overlap 
in average annual precipitation. The letter C indicates that 
the average annual precipitation generally is 6 to 10 inches; 
R, 8 to 12 inches; V, 12 to 16 inches; and L, 16 to 20 inches. 
Additional numbers or letters indicate the following limi- 
tations or conditions: 3, inhibiting layer or shallow depth; 
4, gravelly, cobbly, or stony soils that have low available 
water capacity; 5, slow permeability; 6, sandy soils that 
have low available water capacity; 7, salinity; E, potential 
for severe erosion; and_X, rock fragments on the surface. 


Management by capability units 


In this section each capability unit in the survey area is 
described, and the use and management are briefly dis- 
cussed. To find the names of all the soils in any capability 
unit, refer to the “Guide to Mapping Units” at the back of 
this survey. 


CAPABILITY UNIT 1.0, IRRIGATED 


Only St. George silty clay loam is in this unit. It is a 
deep, well-drained soil on alluvial fans and flood plains and 
in valley bottoms. The surface layer is silty clay loam, and 
the underlying material ranges from loamy sand to silty 
clay loam. Slopes are 0 to 2 percent. Elevation ranges from 
2,450 to 3,400 feet. Average annual precipitation is 8 to 11 
inches, and the frost-free period is 190 to 200 days. 

The intake rate is slow. Permeability is moderately slow. 
Runoff is slow, and the hazard of erosion is slight, Avail- 
able water capacity is 7.5 to 12 inches to a depth of 5 feet. 
Effective rooting depth is about 60 inches. 

This soil is used for irrigated alfalfa, barley, milo, sugar 
beet seed, sorghum for silage, and improved pasture. 

The seedbed is easy to prepare if the soil is plowed in fall 
when moist so that the surface remains rough during 
winter. Crops respond well to applications of nitrogen and 
phosphate fertilizer. 

The furrow method of irrigation is suitable for row 
crops, and the border method is suitable for alfalfa, small 
grain, and pasture. If alfalfa, sorghum, and sugar beet seed 
are grown, these soils need about 4 to 5 inches of irrigation 
water every 12 to 18 days during periods of maximum 
water use by the plants. Barley, milo, and pasture require 
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about 2 to 3 inches of water every 7 to 12 days during the 
period of maximum use. 

Silt deposition from irrigation water near the head of 
fields makes leveling necessary every 5 to 10 years to main- 
tain the proper grade for efficient management of irriga- 
tion water. 


CAPABILITY UNIT [-1, IRRIGATED 


Only Redbank silty clay loam, 0 to 2 percent slopes, is in 
this unit. It is a deep, well-drained soil on alluvial fans and 
flood plains. The surface layer is silty clay loam, and the 
underlying material is mainly fine sandy loam but has 
strata that range from fine sand to silt loam. Slopes are 
0 to 2 percent. Elevation ranges from 3,300 to 5,500 feet. 
Average annual precipitation is 12 to 14 inches, and the 
frost-free period is 165 to 170 days. 

The intake rate is slow. Permeability is moderate. Run- 
off is slow, and the hazard of erosion is slight. Available 
water capacity is 6 to 8 inches to a depth of 5 feet. Effective 
rooting depth is about 60 inches. 

This soil is used for irrigated alfalfa and barley. 

Good tilth is maintained by plowing in fall and returning 
organic matter and barnyard manure to the soil. Crops 
respond to applications of nitrogen and phosphate fertilizer. 

The border method of irrigation is suitable for the crops 
grown on this soil. Land shaping or smoothing to facilitate 
the application of water can be done in fall without damag- 
ing the soil. 


CAPABILITY UNIT I[le-0, IRRIGATED 


This capability unit consists of deep, well-drained soils 
on alluvial fans, flood plains, valley bottoms, terraces, and 
mesas. The surface layer ranges from sandy loam or fine 
sandy loam to silty clay loam. The underlying material 
ranges from loamy fine sand to sandy clay loam and grav- 
elly loam. Slopes are 1 to 8 percent. Elevation ranges from 
2,500 to 3,800 feet. Average annual precipitation is 8 to 11 
inches, and the frost-free period is 190 to 200 days. 

The intake rate is slow to rapid. Permeability is moder- 
ately slow to moderately rapid. Runoff is medium or slow, 
and the hazard of erosion is slight or moderate. Available 
water capacity is 5 to 12 inches to a depth of 5 feet. Effec- 
tive rooting depth is 40 to 60 inches. 

The soils in this unit are used for irrigated alfalfa, 
barley, sugar beet seed, milo, sorghum for silage, and im- 
proved pasture. 

Good tilth is easily maintained by plowing in fall, espe- 
cially on the soils that have a surface layer of silty clay 
loam. Also, good tilth is maintained by returning stubble 
and barnyard manure to the soil. Crops respond well to 
applications of nitrogen and phosphate fertilizer. Alfalfa 
is particularly responsive to applications of phosphate. 

The furrow method of irrigation is suitable for row 
crops, and the border method is suitable for alfalfa, small 
grain, and pasture. If alfalfa, sorghum, and sugar beet 
seed are grown, these soils need about 4 to 5 inches of irri- 
gation water every 12 to 18 days during periods of maxi- 
mum water use by the plants. Barley, milo, and pasture 
require about 2 to 3 inches of water every 7 to 12 days dur- 
ing the period of maximum water use. 

Silt deposition at the head of the fields and settling be- 
cause of gypsum leaching by water make leveling neces- 
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sary every 5 to 10 years to maintain the proper grade for 
efficient management of irrigation water. Leveling and 
smoothing can be done in fall without damaging the soils. 


CAPABILITY UNIT [e-1, IRRIGATED 


Only Redbank fine sandy loam, 1 to 5 percent slopes, is 
in this unit. This is a deep, well-drained soil on alluvial fans 
and flood plains and in valleys. The surface layer is fine 
sandy loam, and the underlying material ranges from fine 
sandy loam to loam or silt loam. Slopes are 1 to 5 percent. 
Elevation ranges from 3,300 to 5,500 feet. Average annual 
precipitation is 12 to 14 inches, and the frost-free period is 
165 to 170 days. 

The intake rate is moderate. Permeability is moderate. 
Runoff is slow, and the hazard of erosion is slight. Avail- 
able water capacity is 6 to 8 inches to a depth of 5 feet. 
Effective rooting depth is about 60 inches. 

This soil is used for irrigated alfalfa and barley. It can be 
plowed in spring or fall. A good intake rate and good tilth 
can be maintained by returning organic matter and barn- 
yard manure to the soil. Crops respond well to applications 
of nitrogen and phosphate fertilizer. 

The furrow or sprinkler method of irrigation is suitable 
for the crops grown on this soil. If alfalfa and barley are 
grown, this soil needs about 2 to 3 inches of irrigation 
water every 12 to 16 days during periods of maximum 
water use by the plants. 


CAPABILITY UNIT Ilw-1, IRRIGATED 


Only Draper loam, 2 to 5 percent slopes, is in this unit. It 
is a deep, somewhat poorly drained soil on alluvial fans 
and flood plains. The surface layer is loam, and the under- 
lying material is coarse sandy loam or loam. Depth to a 
seasonal water table ranges from 36 to 60 inches. Slopes 
are 2 to 5 percent. Elevation ranges from 5,000 to 5,400 
feet. Average annual precipitation is about 15 inches, and 
the frost-free period is 140 to 150 days. 

The intake rate and permeability are moderate. Runoff 
is slow, and the hazard of erosion is slight. Available water 
capacity is 7.5 to 10 inches to a depth of 5 feet. Effective 
rooting depth is to the water table or to a depth of 60 inches 
or more. 

This soil is used for irrigated pasture. Crops respond 
well to applications of nitrogen fertilizer and to phosphate 
fertilizer where legumes are grown. 

The furrow and sprinkler methods of irrigation are 
suited. If pasture is grown, this soil needs about 2 to 3 
inches of water every 15 to 18 days during periods of maxi- 
mum water use by the plants. 


CAPABILITY UNIT [He-0, IRRIGATED 


This capability unit consists of deep, well-drained soils 
on alluvial fans and flood plains and in valleys. The surface 
layer is fine sandy loam, and the underlying material 
ranges from loamy fine sand to light sandy clay loam. 
Slopes are 1 to 5 percent. Elevation ranges from 2,500 to 
3,800 feet. Average annual precipitation is 8 to 11 inches, 
and the frost-free period is 190 to 195 days. 

The intake rate is moderate. Permeability ranges from 
moderate to moderately rapid. Runoff is slow or medium, 
and the hazard of erosion is slight or moderate. Available 
water capacity is 6 to 10 inches to a depth of 5 feet. Effec- 
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tive rooting depth is 40 to 60 inches. 

The soils in this unit are used for irrigated alfalfa, 
barley, sugar beet seed, milo, sorghum for silage, and im- 
proved pasture. 

These soils can be plowed in spring or fall. Organic mat- 
ter and barnyard manure plowed under help to increase 
the intake rate and workability of the soil. All crops 
respond to applications of nitrogen and phosphate fertilizer. 
Alfalfa is particularly responsive to applications of 
phosphate. 

The furrow method of irrigation is suitable for most of 
the crops, and the border method can be used where slopes 
permit. Sprinkler irrigation is suitable for all crops. If 
alfalfa, sorghum, and sugar beet seed are grown, these 
soils need about 4 to 5 inches of irrigation water every 12 
to 18 days during periods of maximum water use by the 
plants. Barley, milo, and pasture require about 2 to 3 
inches of water every 7 to 12 days during the period of max- 
imum water use. 

The Junction soil in this unit in places requires leveling 
every 5 to 10 years because of settling caused by gypsum 
leaching by water. 


CAPABILITY UNIT Wie-05, IRRIGATED 


Only Leeds silty clay loam, 5 to 10 percent slopes, is in 
this unit. It is a deep, well-drained soil on alluvial fans and 
in valleys. The surface layer is mainly silty clay loam, and 
the underlying material is sandy loam, silty clay loam, 
or silt loam. Slopes are 5 to 10 percent. Elevation ranges 
from 2,640 to 3,300 feet. Average annual precipitation is 8 
to 11 inches, and the frost-free period is 190 to 200 days. 

The intake rate and permeability are slow. Runoff is 
medium, and the hazard of erosion is moderate. Available 
water capacity is 8 to 12 inches to a depth of 5 feet. Effec- 
tive rooting depth is about 60 inches. 

This soil is used for irrigated alfalfa, barley, milo, sor- 
ghum for silage, and improved pasture. 

Good tilth is easily maintained by plowing in fall and by 
returning stubble and barnyard manure to the soil. Crops 
respond well to applications of nitrogen and phosphate 
fertilizer. 

The furrow method of irrigation is suited. The sprinkler 
method is also suited; but where the irrigation water is 
silty, wear on sprinkler heads is excessive. If alfalfa and 
sorghum are grown, this soil needs about 4 to 5 inches of 
irrigation water every 12 to 18 days during periods of maxi- 
mum water use by plants. Barley, milo, and pasture re- 
quire about 2 or 3 inches of water every 7 to 12 days during 
the period of maximum water use. 

Land shaping or smoothing can be done in fall without 
damaging the soil. 


CAPABILITY UNIT Hie-l, IRRIGATED 


Only Naplene silt loam, 2 to 6 percent slopes, is in this 
unit. It is a deep, well-drained soil on alluvial fans and ter- 
races. The surface layer is silt loam or fine sandy loam, and 
the underlying material is mostly silt loam or clay loam. 
Slopes are 2 to 6 percent. Elevation ranges from 3,600 to 
5,300 feet. Average annual precipitation is 14 to 15 inches, 
and the frost-free period is 140 to 160 days. 

The intake rate is moderate. Permeability is moderately 
slow. Runoff is medium, and the hazard of erosion is mod- 
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erate. Available water capacity is 9 to 11 inches to a depth 
of 5 feet. Effective rooting depth is about 60 inches. 

This soil is used for irrigated alfalfa, barley, and pasture. 
Good tilth is easily maintained by plowing in fall and by 
returning organic matter and barnyard manure to the soil. 
Crops respond to applications of nitrogen and phosphate 
fertilizer. 

The furrow method of irrigation is suitable for crops 
grown on this soil. The border method is suitable where 
slopes permit. If alfalfa is grown, this soil needs about 4 to 
® inches of irrigation water every 12 to 20 days during 
periods of maximum water use by the plants. Barley re- 
quires about 2 to 3 inches of water every 7 to 14 days dur- 
ing the period of maximum water use. 

Land shaping or smoothing to facilitate the application 
of irrigation water can be done in fall without damaging 
the soil. 


CAPABILITY UNIT Ils-03, IRRIGATED 


Only Harrisburg fine sandy loam, 1 to 5 percent slopes, 
is in this unit. It is a moderately deep, well-drained soil on 
mesas. The surface layer is fine sandy loam, and the under- 
lying material ranges from very fine sandy loam to loamy 
fine sand or gravelly fine sandy loam. A hardpan is at a 
depth of 24 to 40 inches. Slopes are 1 to 5 percent. Elevation 
ranges from 2,800 to 3,500 feet. Average annual precipita- 
tion is 8 to 11 inches, and the frost-free period is 190 to 195 
days. 

The intake rate is moderate. Permeability is moderately 
rapid. Runoff is slow, and the hazard of erosion is slight. 
Available water capacity is 3.7 to 5.0 inches to depth of 
hardpan. Effective rooting depth is 24 to 40 inches. 

This soil is used for irrigated alfalfa, barley, and pasture. 
It can be plowed in spring or fall. Plowing under organic 
matter and barnyard manure help increase the intake rate 
and workability of the soil. Crops respond to applications 
of nitrogen and phosphate fertilizer. Alfalfa is particularly 
responsive to applications of phosphate. 

The furrow and sprinkler methods of irrigation water 
every 7 to 12 days during periods of maximum water use by 
the plants. 

If leveling is required, deep cuts should be avoided be- 
cause of the lime-cemented hardpan at a moderate depth. 


CAPABILITY UNIT Ils-05, IRRIGATED 


This capability unit consists of deep, well-drained soils 
on alluvial fans. The surface layer is silty clay loam, and 
the underlying material is mostly silty clay, sandy loam, 
or silt loam. Slopes are 0 to 2 percent. Elevation ranges 
from 2,600 to 3,300 feet. Average annual precipitation is 
8 to 11 inches, and the frost-free period is 190 to 200 days. 

The intake rate and permeability are slow. Runoff is 
medium, and the hazard of erosion is slight. Available 
water capacity is 8 to 10 inches to a depth of 5 feet. Effec- 
tive rooting depth is about 60 inches. 

The soils in this unit are used for irrigated alfalfa, bar- 
ley, sugar beet seed, milo, and pasture. 

The seedbed is easier to prepare if the soil is plowed in 
fall and left rough over winter. Also, good tilth is main- 
tained by returning stubble and barnyard manure to the 
soil. Crops respond well to applications of nitrogen and 
phosphate fertilizer. 
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The border method of irrigation is suitable for alfalfa 
and barley, and the furrow method is suitable for sugar 
beets. These soils need about 4 to 5 inches of irrigation 
water every 12 to 18 days during periods of maximum 
water use by the plants. 

Leveling is necessary every 5 to 10 years to maintain 
the proper grade for efficient management of irrigation 
water. 


CAPABILITY UNIT Iils-06, IRRIGATED 


This capability unit consists of Ivins and Pintura soils. 
These are deep, somewhat excessively drained soils on 
benches and terraces. The surface layer is loamy fine sand, 
and the underlying material is loamy fine sand, sandy clay 
loam, or sandy clay. Slopes are 1 to 5 percent. Elevation 
ranges from 2,600 to 3,800 feet. Average annual precipita- 
tion is 8 to 11 inches, and the frost-free period is 170 to 195 
days. 

The intake rate is rapid. Permeability is moderately slow 
in the Ivins soil and rapid in the Pintura soil. Runoff is 
slow, and the hazard of erosion is moderate. Available 
water capacity is 3 to 7.5 inches to a depth of 5 feet. Effec- 
tive rooting depth is about 60 inches. 

These soils are used for irrigated alfalfa and barley. 
Only a small acreage in the vicinity of Ivins is used for 
crops. 

These soils can be plowed in spring or fall. To keep soil 
blowing to a minimum, stubble should be kept on the sur- 
face over winter. Crops generally respond to applications 
of nitrogen and phosphate fertilizer. 

The furrow or border method of irrigation is suitable for 
these crops. The sprinkler method is suitable if irrigation 
water is free from silt. These soils need about 3 to 4 inches 
of irrigation water every 7 to 12 days during periods of 
maximum water use by the plants. 

Land shaping or smoothing to facilitate the application 
of irrigation water can generally be done without damage 
to the soils. 


CAPABILITY UNIT [Ve-V, NONIRRIGATED 


This capability unit consists of deep, well-drained soils 
on alluvial fans, mesas, and terraces. The surface layer 
ranges from very fine sandy loam to clay, and the under- 
lying material ranges from fine sandy loam to clay. Slopes 
are 0 to 10 percent. Elevation ranges from 3,600 to 7,000 
feet. Average annual precipitation is 12 to 16 inches, and 
the frost-free period is 120 to 170 days. 

The intake rate is moderate to rapid. Permeability 
ranges from moderately rapid to very slow. Runoff is me- 
dium or slow, and the hazard of erosion is slight or moder- 
ate. Available water capacity is 6 to 12 inches to a depth of 
5 feet. The water supplying capacity is 6 to 11 inches. Ef- 
fective rooting depth is about 60 inches. 

The soils in this unit are used for nonirrigated wheat, 
range, and wildlife habitat. The native vegetation is gal- 
leta, Indian ricegrass, squirreltail, Nevada bluegrass, big 
sagebrush, and on the Caval soils scattered clumps of Gam- 
bel oak. 

The main concern of management is control of erosion. 
Brush clearing, spraying, seeding, and proper grazing use 
are needed if the soils are used for range. 
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CAPABILITY UNIT 1¥s-13, IRRIGATED 


Only Pastura loam, 2 to 5 percent slopes, is in this unit. 
It is a shallow, well-drained soil on basalt flow areas. The 
surface layer is loam, and the underlying material is grav- 
elly loam or light clay loam. Depth to the hardpan ranges 
from 10 to 20 inches. Slopes are 2 to 5 percent. Elevation 
ranges from 3,800 to 5,000 feet. Average annual precipita- 
tion is 10 to 12 inches, and the frost-free period is 165 to 
170 days. 

The intake rate and permeability are moderate. Runoff 
is medium, and the hazard of erosion is moderate. Avail- 
able water capacity is 2 to 3 inches above the hardpan. 
Effective rooting depth is 10 to 20 inches. 

The soil in this unit is used mainly for irrigated alfalfa 
and barley. 

This soil can be plowed in spring or fall, but results are 
better if it is plowed in fall. Plowing under organic matter 
and barnyard manure helps increase the water intake rate 
and workability of the soil. Crops respond to applications 
of nitrogen and phosphate fertilizer. Alfalfa is particularly 
responsive to applications of phosphate. 

The furrow and sprinkler methods of irrigation are 
suited. The soil needs about 2 to 3 inches of irrigation water 
every 7 to 12 days during periods of maximum water use by 
the plants. 


CAPABILITY UNIT Vle-L, NONIRRIGATED 


This capability unit consists of deep and moderately 
deep, well-drained soils on mountain side slopes and 
mesas. The surface layer is fine sandy loam, silt loam, or 
cobbly fine sandy loam. The underlying material mostly 
ranges from fine sandy clay loam to clay and in some 
places is also gravelly. Slopes are 2 to 30 percent. Elevation 
ranges from 6,000 to 8,000 feet. Average annual precipita- 
tion is 16 to 18 inches, and the frost-free period is 90 to 120 
days. 

The intake rate is moderate. Permeability is moderately 
slow or moderate. Runoff is medium to slow, and the haz- 
ard of erosion is slight or moderate. Available water capac- 
ity is 3 to 12 inches to a depth of 5 feet or as far down as 
bedrock. The water supplying capacity is 5 to 16 inches. 
Effective rooting depth is about 25 to 60 inches. 

The soils in this unit are used for range, wildlife habitat, 
and recreation. The native vegetation is Kentucky blue- 
grass, prairie junegrass, slender wheatgrass, dryland 
sedge, peavine, snowberry, squaw-apple, bitterbrush, serv- 
iceberry, and Gambel oak. 

The main concerns of management are conservation of 
moisture, control of erosion, and proper use of range. 

Selected areas of these soils on the lower slopes that are 
free of oakbrush can be cleared and seeded. Such plants as 
intermediate wheatgrass, slender wheatgrass, and Whit- 
mar wheatgrass are suitable for seeding at a rate of 12 to 
15 pounds per acre. Drilling should be done in fall before 
frost, using a deep-furrow drill. 


CAPABILITY UNIT Vie-V, NONIRRIGATED 


This capability unit consists of deep, well-drained soils 
on alluvial fans and flood plains and in valleys. The surface 
layer ranges from fine sandy loam to loamy fine sand, and 
the underlying materia] ranges from fine sandy loam to 
clay loam. Slopes are 1 to 5 percent. Elevation ranges 


from 3,300 to 5,800 feet. Average annual precipitation is 11 
to 14 inches, and the frost-free period is 165 to 170 days. 

The intake rate is moderate. Permeability is moderate. 
Runoff is medium to slow. Available water capacity is 
6 to 12 inches to a depth of 5 feet. The water supplying 
capacity is 8 to 9 inches. Effective rooting depth is about 
60 inches. 

The soils in this unit are used for range and wildlife 
habitat. The native vegetation is black grama, galleta, 
Indian ricegrass, sand dropseed, squirreltail, Nevada blue- 
grass, big sagebrush, scattered juniper, and pinyon pine. 

The main concern of management is conservation of 
moisture, control of erosion, and proper use of range. These 
soils are suitable for range clearing and seeding. 


CAPABILITY UNIT VIw-07, NONIRRIGATED 


Only St. George silty clay loam, moderately saline, is in 
this unit. It is a deep, moderately well drained soil on flood 
plains. The surface layer is silty clay loam, and the under- 
lying material is loam or silt loam. Depth to the water table 
ranges from 24 to 40 inches. Slopes are 0 to 2 percent. Ele- 
vation ranges from 2,450 to 3,400 feet. Average annual pre- 
cipitation is 8 to 11 inches, and the frost-free period is 190 
to 195 days. 

The intake rate is slow. Permeability is moderately slow. 
Runoff is slow, and the hazard of erosion is slight. Avail- 
able water capacity is 7.5 to 12 inches to a depth of 5 feet, 
but the water supplying capacity is only 5 to 8 inches. 
Effective rooting depth is 40 to 60 inches. 

The soil in this unit is used for range. The native vegeta- 
tion is alkali bluegrass, alkali sacaton, saltgrass, and 
sedges. Tall wheatgrass and tall fescue are suitable for 
seeding. 

The main concerns of management are removal of salt 
and alkali and management of irrigation water. 


CAPABILITY UNIT Vis-V3, NONIRRIGATED 


Only Bond sandy loam, 1 to 10 percent slopes, is in this 
unit. It is a shallow, well-drained soil on mesas. The sur- 
face layer is sandy loam, and the underlying material is 
gravelly sandy clay loam. Depth to bedrock ranges from 
10 to 20 inches. Slopes are 1 to 10 percent. Elevation ranges 
from 4,500 to 6,000 feet. Average annual precipitation is 
7 to 14 inches, and the frost-free period is 160 to 170 

ays. 

The intake rate is moderate. Permeability is moderately 
slow. Runoff is medium, and the hazard of erosion is mod- 
erate. Available water capacity is about 1.5 to 3 inches. The 
water supplying capacity is about 5 to 8 inches. Effective 
rooting depth is 10 to 20 inches. 

The soil in this unit is used for range and wildlife 
habitat. The native vegetation is desert needlegrass, gal- 
leta, Indian ricegrass, big sagebrush, juniper, and pinyon 
pine. 

Selected areas of this soil can be cleared and seeded. 


CAPABILITY UNIT Vis-V4, NONIRRIGATED 


Only Chilton gravelly loam, 5 to 30 percent slopes, is in 
this unit. It is a deep, well-drained soil on alluvial fans. 
The surface layer is gravelly loam, and the underlying 
material is gravelly loam or very gravelly loam. Slopes 
are 5 to 30 percent. Elevation ranges from 3,900 to 4,600 
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feet. Average annual precipitation is 12 to 14 inches, and 
the frost-free period is 165 to 170 days. 

The intake rate and permeability are moderate. Runoff 
is medium, and the hazard of erosion is slight. Available 
water capacity is 5 to 7 inches to a depth of 5 feet. The 
water supplying capacity is 6 to 9 inches. Effective rooting 
depth is about 60 inches. 

The soil in this unit is used for range and wildlife habi- 
tat. The native vegetation is black grama, galleta, Indian 
ricegrass, big sagebrush, scattered juniper, and pinyon 
pine. 

The main concerns of management are conservation of 
moisture, control of erosion, and proper use of range. This 
soil is suitable for range clearing and seeding. Drilling 
should be done just before the summer rainy period, using 
a deep-furrow drill. 


CAPABILITY UNIT Vile-C, NONIRRIGATED 


This capability unit consists of moderately deep and 
deep, well-drained soils on alluvial fans, flood plains, ter- 
races, mesas, and foothills. The surface layer is sandy loam, 
fine sandy loam, or silt loam, and the underlying material 
ranges from fine sandy loam or gravelly loam to light 
sandy clay. Depth to the carbonate-cemented hardpan 
ranges from 24 to 40 inches in the Harrisburg soils in this 
unit. Slopes range from 0 to 20 percent but are dominantly 
0 to 5 percent. Elevation is 2,450 to 3,800 feet. Average an- 
nual precipitation is 8 to 11 inches, and the frost-free 
period is 180 to 195 days. 

The intake rate is moderate to slow. Permeability ranges 
from slow to moderately rapid. Runoff is slow to medium, 
and the hazard of erosion is slight to moderate. Available 
water capacity is generally 6 to 12 inches to a depth of 5 
feet, but above the hardpan in the Harrisburg soil it is 
3.5 to 5.0 inches. The water supplying capacity is 3 to 8 
inches. Effective rooting depth is about 24 to 60 inches. 

The soils in this unit are used for range and wildlife 
habitat. The native vegetation is galleta, black grama, In- 
dian ricegrass, creosotebush, blackbrush, Mormon tea, 
and cholla cactus. 


CAPABILITY UNIT Vile-C3, NONIRRIGATED 


Only Shalet clay loam, warm, 2 to 20 percent slopes, and 
Eroded land are in this unit. The Shalet soil is a shallow, 
well-drained soil on desert slopes and desert benches. The 
surface layer is reddish-brown clay loam, and the under- 
lying material is yellowish-red clay loam. Shale bedrock is 
at a depth that ranges from 4 to 15 inches but is generally 
about 12 inches. Slopes are 2 to 20 percent. Elevation 
ranges from 2,600 to 3,600 feet. Average annual precipita- 
tion is about 10 to 30 inches, and the frost-free period is 
peal 195 days. Average annual air temperature is 59° to 

Permeability is slow. Runoff is rapid, and the hazard of 
erosion is severe. Available water capacity is 1.5 to 2.5 
inches. Effective rooting depth is about 4 to 15 inches or as 
far down as bedrock. 

The Eroded land part of this unit consists of stratified 
shale and gypsum. 

This unit is used for range and wildlife habitat. The 
native vegetation is galleta, blackbrush, desert almond, 
Mormon tea, and pricklypear cactus. 
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These soils are not suitable for clearing and seeding. 
Range improvements are accomplished mainly by proper 
range management practices and special attention to ero- 
sion control practices. 


CAPABILITY UNIT Vile-L, NONIRRIGATED 


This capability unit consists of deep, well-drained soils 
on mesas. The surface layer is cobbly fine sandy loam, fine 
sandy loam, and gravelly silt loam. The underlying mate- 
rial ranges from clay loam to very gravelly clay loam. 
Depth to bedrock is 40 to 60 inches. Slopes are 20 to 60 
percent. Elevation ranges from 6,000 to 8,000 feet. Aver- 
age annual precipitation is 16 to 18 inches, and the frost- 
free period is 90 to 120 days. 

The intake rate is moderate. Permeability is moderately 
slow. Runoff is medium, and the hazard of erosion is slight 
to moderate. Available water capacity is 5 to 7 inches to a 
depth of 5 feet or as far down as bedrock. The water sup- 
plying capacity is 8 to 11 inches. Effective rooting depth is 
about 40 to 60 inches. 

The soils in this unit are used for range, wildlife habitat, 
and recreation. The native vegetation is Kentucky blue- 
grass, slender wheatgrass, snowberry, serviceberry, 
squaw-apple, mahogany, and Gambel oak. 

Because of thick stands of oakbrush, steep slopes, low 
precipitation, and high temperature in summer, these 
soils are not suitable for clearing and seeding. Range im- 
provements are accomplished mainly by proper range 
management practices. 


CAPABILITY UNIT Vile-R, NONIRRIGATED 


Only Schmutz loam is in this unit. It is a deep, well- 
drained soil on alluvial fans and in valleys. The surface 
layer is loam, and the underlying material is loam that is 
commonly stratified with silty clay loam and silt loam. 
Slopes are 1 to 5 percent. Elevation ranges from 3,600 to 
4,800 feet. Average annual precipitation is 10 to 13 inches, 
and the frost-free period is 165 to 170 days. 

The intake rate and permeability are moderate. Runoff 
is medium, and the hazard of erosion is moderate. Avail- 
able water capacity is 7.5 to 10 inches to a depth of 5 feet. 
The water supplying capacity is 6 to 8 inches. Effective 
rooting depth is about 60 inches. 

The soil in this unit is used for range and wildlife habi- 
tat. The native vegetation is galleta, black grama, black- 
brush, big sagebrush, and scattered juniper and pinyon 
pine. 

In most areas the low precipitation and high temperature 
in summer make this soil unsuitable for range seeding. 
Range improvements are accomplished mainly by proper 
range management practices. 


CAPABILITY UNIT Vile-R3, NONIRRIGATED 


Only Shalet clay loam, 2 to 20 percent slopes, and 
Eroded land are in this unit. The Shalet soil is a shallow, 
well-drained soil on desert slopes and desert benches. The 
surface layer is reddish-brown clay loam, and the under- 
lying material is yellowish-red clay loam. Shale bedrock is 
at a depth that ranges from 4 to 15 inches but is generally 
about 12 inches. Slopes are 2 to 20 percent. Elevation 
ranges from 3,600 to 5,500 feet. Average annual precipita- 
tion is about 10 to 13 inches, and the frost-free period is 
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165 to 175 days. Average annual air temperature is 52° to 
58° F. 

Permeability is slow. Runoff is rapid, and the hazard of 
erosion is severe. Available water capacity is 1.5 to 2.5 
inches. Effective rooting depth is about 4 to 15 inches or 
as far down as bedrock. 

The Eroded land part of this capability unit consists of 
stratified shale and gypsum. 

This unit is used for range and wildlife habitat. The 
native vegetation is galleta, blackbrush, desert almond, 
Mormon tea, and pricklypear cactus. 

These soils are not suitable for clearing and seeding. 
Range improvements are accomplished mainly by proper 
range management practices and special attention to ero- 
sion control practices. 


CAPABILITY UNIT Vilw-07, NONIRRIGATED 


This capability unit consists of deep, moderately well 
drained to poorly drained soils on flood plains and fans. 
The soils range from fine sand to silty clay loam through- 
out. Depth to the water table ranges from 12 to 54 inches. 
Slopes are 0 to 3 percent. Elevation ranges from 2,450 to 
3,400 feet. Average annual precipitation is 8 to 11 inches, 
and the frost-free period is 190 to 205 days. 

The intake rate is slow to rapid. Permeability ranges 
from rapid to moderately slow. Runoff is slow, and the 
hazard of erosion is moderate or high. Available water 
capacity is 3 to 12 inches to a depth of 5 feet. The water 
supplying capacity is 5 to 8 inches. Effective rooting depth 
is about 12 to 40 inches. 

The soils in this unit are used for range and wildlife habi- 
tat. The native vegetation is alkali bluegrass, saltgrass 
sedges, alkali sacaton, willows, and sedges. 

These soils are not suitable for seeding because of the 
seasonal high water table, salt and alkali, and the hazard 
of overflow. Range improvements are accomplished mainly 
by proper range management practices. 


CAPABILITY UNIT Vils-C3, NONIRRIGATED 


This capability unit consists of shallow or very shallow, 
well-drained soils on desert mountains, mesas, and fans. 
The surface layer ranges from gravelly sandy loam or very 
cobbly loam to clay loam. The underlying material ranges 
from very flaggy loam or gravelly sandy loam to clay loam. 
Depth to the carbonate-cemented hardpan or bedrock 
ranges from 4 to 20 inches. Slopes are 2 to 40 percent. Ele- 
vation ranges from 2,600 to 4,000 feet. Average annual 
precipitation is 6 to 10 inches, and the frost-free period is 
190 to 205 days. 

The intake rate is moderate to slow. Permeability ranges 
from slow to moderately rapid. Runoff is slow to rapid, 
and the hazard of erosion is slight to high. Available water 
capacity, to depth of hardpan or bedrock, is 1 inch to 3 
inches. The water supplying capacity is 2 to 4 inches. Effec- 
tive rooting depth is 4 to 20 inches. 

The soils in this unit are used for range. The native 
vegetation is galleta, filaree, desert rue, bursage, black- 
brush, creosotebush, and cactus. 

These soils are not suitable for clearing and seeding be- 
cause of low rainfall and high temperature in summer. 
Range improvements are accomplished mainly by proper 
range management practices. 
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CAPABILITY UNIT VIlIs-C4, NONIRRIGATED 


This capability unit consists of shallow to deep, well- 
drained soils on mountain side slopes, foothills, and allu- 
vial fans and mesas of Rock outcrop. The surface layer 
ranges from loamy fine sand or fine sandy loam to very 
stony sandy loam. In places it is gravelly or cobbly. The 
underlying material ranges from very gravelly sandy loam 
to very cobbly sandy clay loam. Depth to a carbonate- 
cemented hardpan or bedrock ranges from 11 to 60 inches. 
Slopes are 1 to 30 percent. Elevation ranges from 2,600 to 
4,000 feet. Average annual precipitation is 8 to 11 inches, 
and the frost-free period is 175 to 195 days. 

The intake rate is moderate. Permeability ranges from 
moderate to moderately rapid. Runoff is medium to slow, 
and the hazard of erosion is moderate. Available water 
capacity is 1 inch to 7 inches to a depth of 5 feet or to depth 
of carbonate-cemented hardpan. The water supplying 
capacity is 2 to 6 inches. Effective rooting depth is about 10 
to 40 inches. 

The soils in this unit are used for range. The native vege- 
tation is galleta, Indian ricegrass, Mormon tea, creosote- 
bush, blackbrush, and cholla cactus. 

These soils are not suitable for clearing and seeding 
because of low rainfall and high temperature in summer. 
Range improvements are accomplished mainly by proper 
range management practices. 


CAPABILITY UNIT Vils-C6, NONIRRIGATED 


This capability unit consists of deep, somewhat exces- 
sively drained soils on mountain side slopes. The surface 
layer is loamy fine sand or fine sand, and the underlying 
material ranges from fine sand to light sandy clay. Slopes 
are 1 to 20 percent. Elevation ranges from 2,600 to 3,800 
feet. Average annual precipitation is 8 to 10 inches, and 
the frost-free period is 170 to 195 days. 

The intake rate and permeability are rapid. Runoff is 
slow or very slow, and the hazard of erosion is slight to 
high. Available water capacity is 3 to 7.5 inches to a depth 


‘of 5 feet. The water supplying capacity is 3 to 6 inches. 


Effective rooting depth is about 60 inches. 

The soils in this unit are used for range. The native vege- 
tation is Indian ricegrass, sand dropseed, galleta, black- 
brush, creosotebush, rabbitbrush, and cholla cactus. 

These soils are not suitable for clearing and seeding 
because of low rainfall and high temperature in summer. 
Range improvements are accomplished mainly by proper 
range management practices. 


CAPABILITY UNIT Vils-L, NONIRRIGATED 


This capability unit consists of shallow to deep, well- 
drained to somewhat excessively drained soils on mesas, 
foothills, and alluvial fans and some areas of Rock outcrop. 
The surface layer ranges from fine sandy loam or gravelly 
silt loam to very stony silt loam or cobbly loam. The un- 
derlying material ranges from clay loam to very cobbly 
clay. Depth to bedrock ranges from 10 to 60 inches. Slopes 
are 0 to 50 percent. Elevation ranges from 6,000 to 8,000 
feet. Average annual precipitation is 16 to 18 inches, and 
the frost-free period is 90 to 120 days. 

The intake rate is moderate. Permeability ranges from 
moderate to slow. Runoff is medium to rapid, and the 
hazard of erosion is slight or moderate. Available water 
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capacity is mainly 1 inch to 4 inches to a depth of 5 feet or 
to depth of bedrock, but in the Kolob soils it is 5 to 7 inches. 
The water supplying capacity is mainly 3 to 7 inches. Effec- 
tive rooting depth is 10 to 50 inches. 

The soils in this unit are used for range, wildlife habitat, 
and recreation. The native vegetation is Nevada bluegrass, 
black grama, bitterbrush, big sagebrush, Gambel oak, 
serviceberry, squaw-apple, and scattered ponderosa pine. 

Steep slopes, shallowness, and excess cobbles and stones 
on the surface make these soils unsuitable for clearing and 
seeding. Range improvements are accomplished mainly by 
proper range management practices. 


CAPABILITY UNIT Vils-R, NONIRRIGATED 


Only Tobish very cobbly clay loam, 5 to 30 percent slopes, 
is in this unit. It is a moderately deep, well-drained soil on 
mountain side slopes. The surface layer is very cobbly clay 
loam, and the underlying material ranges from cobbly clay 
loam to cobbly clay or gravelly clay. Depth to bedrock 
ranges from 22 to 35 inches. Slopes are 5 to 30 percent. Ele- 
vation ranges from 4,100 to 5,000 feet. Average annual pre- 
cipitation is 10 to 13 inches, and the frost-free period is 
160 to 170 days. 

The intake rate is moderate. Permeability is slow. Run- 
off is medium, and the hazard of erosion is moderate. 
Available water capacity is 3 to 5 inches, The water supply- 
ing capacity is 4 to 6 inches. Effective rooting depth is 
about 22 to 35 inches. 

The soils in this unit are used for range and wildlife 
habitat. The native vegetation is galleta, Indian ricegrass, 
blackbrush, and scattered juniper. 

Most areas are not economically feasible to clear and 
seed because of low rainfall and high temperature in sum- 
mer. Range improvements are accomplished mainly by 
proper range management practices. 


CAPABILITY UNIT VIIs-R3, NONIRRIGATED 


This capability unit consists of shallow and very shallow, 
well-drained soils on mountain side slopes, desert benches, 
mesas, and fans and areas of Rock outcrop, Stony colluvial 
land, and Eroded land. The surface layer ranges from fine 
sandy loam, loam, or clay loam to very cobbly or gravelly 
loam or extremely stony sandy loam. The underlying mate- 
rial ranges from gravelly sandy loam to clay loam or very 
cobbly clay. Depth to bedrock or a carbonate-cemented 
hardpan ranges from 4 to 20 inches. Slopes are 2 to 35 per- 
cent. Elevation ranges from 3,200 to 6,300 feet. Average 
annual precipitation is 8 to 12 inches, and the frost-free 
period is 120 to 190 days. 

The intake rate is moderate or rapid. Permeability 
ranges from slow to moderately rapid. Runoff is slow to 
rapid, and the hazard of erosion is slight to severe. Avail- 
able water capacity, to depth of hardpan or bedrock, is 1 
inch to 8 inches. The water supplying capacity is 2 to 5 
inches. Effective rooting depth is about 4 to 20 inches. 

The soils in this unit are used for range and wildlife 
habitat. The native vegetation is galleta, Indian ricegrass, 
three-awn, blackbrush, big sagebrush, Mormon tea, and 
desert almond. 

These soils are not suitable for clearing and seeding be- 
cause of shallowness and low available water capacity. 
Range improvements are accomplished mainly by proper 
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range management practices. 
CAPABILITY UNIT VIIs-¥, NONIRRIGATED 


This capability unit consists of deep and moderately 
deep, well-drained soils on mountain side slopes. The sur- 
face layer is very cobbly sandy loam or very cobbly clay 
loam, and the underlying material ranges from coarse 
sandy loam to clay. Depth to bedrock ranges from 21 to 60 
inches. Slopes are 2 to 60 percent. Elevation ranges from 
4,500 to 6,500 feet. Average annual precipitation is 14 to 
15 inches, and the frost-free period is 120 to 160 days. 

The intake rate is slow. Permeability is slow or moder- 
ately slow. Runoff is medium, and the hazard of erosion 
is moderate. Available water capacity is 4 to 12 inches toa 
depth of 5 feet or to bedrock. The water supplying capacity 
is 5 to 11 inches. Effective rooting depth is about 21 to 60 
inches. 

The soils in this unit are used for range and wildlife habi- 
tat. The native vegetation is Nevada bluegrass, Indian 
ricegrass, sand dropseed, serviceberry, live oak, low sage, 
brush, juniper, and pinyon pine. 

These soils are not suitable for clearing and seeding be- 
cause of the high percentage of live oak and shrubs, the 
very cobbly surface, and steep slopes on most of the Dag- 
flat soil. Range improvements are accomplished mainly by 
proper range management practices. 


CAPABILITY UNIT ViIs-¥3, NONIRRIGATED 


This capability unit consists of shallow, well-drained to 
somewhat excessively drained soils on foothills and moun- 
tain side slopes and areas of Rock outcrop. The surface 
layer is very gravelly loam or shaly loam, and the under- 
lying material is silt loam, gravelly or very gravelly loam, 
and very fine sandy loam. Depth to shale or bedrock ranges 
from 8 to 20 inches. Slopes are 20 to 70 percent. Elevation 
ranges from 4,600 to 7,000 feet. Average annual precipita- 
tion is 13 to 16 inches, and the frost-free period is 120 to 
160 days. 

The intake rate is moderate. Permeability ranges from 
slow to moderately rapid. Runoff is medium to rapid, and 
the hazard of erosion is high. Available water capacity is 
1 inch to 4 inches. The water supplying capacity is 3 to 6 
inches. Effective rooting depth is 8 to 20 inches. 

The soils in this unit are used for range and wildlife 
habitat. The native vegetation is Nevada bluegrass, Indian 
ricegrass, bitterbrush, big sagebrush, live oak, pinyon 
pine, and juniper. 

These soils are not suitable for clearing and seeding 
because of the very steep slopes and shallowness. Range 
improvements are accomplished mainly by proper range 
management practices. 


CAPABILITY UNIT Vile-V4, NONIRRIGATED 


This capability unit consists of shallow to deep, well- 
drained to somewhat excessively drained soils on mountain 
side slopes, fans, and foothills and areas of Rock outcrop. 
The surface layer is very cobbly, very stony, or very grav- 
elly sandy loam and very stony loamy fine sand. The un- 
derlying material ranges from very gravelly fine sand to 
stony sandy clay or very cobbly sandy clay loam. Depth to 
bedrock ranges from 8 to 60 inches. Slopes are 3 to 70 per- 
cent. Elevation ranges from 3,700 to 6,700 feet. Average 
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annual precipitation is 12 to 15 inches, and the frost-free 
period is 120 to 170 days. 

The intake rate is moderate to rapid. Permeability 
ranges from moderately slow to rapid. Runoff is slow to 
medium, and the hazard of erosion is moderate or high. 
Available water capacity is 1 inch to 7 inches to a depth of 
5 feet or to bedrock. The water supplying capacity is 3 to 9 
inches. Effective rooting depth is about 8 to 60 inches. 

The soils in this unit are used for range and wildlife 
habitat. The native vegetation is Indian ricegrass, tall 
native bluegrass, live oak, serviceberry, big sagebrush, 
Gambel oak, Utah juniper, and pinyon pine. 

These soils are not suitable for clearing and seeding be- 
cause of steep slopes and a high percentage of live oak and 
other shrubs. Range improvements are accomplished 
mainly by proper range management practices. 


CAPABILITY UNIT Vils-¥6, NONIRRIGATED 


This capability unit consists of deep, excessively drained 
soils. The surface layer is fine sand or loamy fine sand, 
and the underlying material ranges from fine sand to fine 
sandy loam. Slopes are 0 to 10 percent. Elevation ranges 
from 3,500 to 6,240 feet. Average annual precipitation is 
11 to 15 inches, and the frost-free period is 120 to 170 days. 

The intake rate is rapid or very rapid. Permeability is 
very rapid. Runoff is very slow, and the hazard of erosion 
is slight to moderate. Available water capacity is 3.5 to 8.0 
inches to a depth of 5 feet. The water supplying capacity is 
4 to 9 inches. Effective rooting depth is about 60 inches. 

The soils in this unit are used for range and wildlife habi- 
tat. The native vegetation is Indian ricegrass, Nevada 
bluegrass, blue grama, ring muhly, big sagebrush, man- 
zanita, pinyon pine, and juniper. 

These soils are not suitable for seeding because of the 
sandy texture and low available water capacity. Range 
improvements are accomplished mainly by proper range 
management practices. 


CAPABILITY UNIT ViHe-E 


Only Gullied land and small areas of shallow or very 
shallow soils are in this unit. 

Available water capacity is about 0.5 inch to 2.0 inches. 
Runoff is rapid or very rapid, and the hazard of erosion is 
severe. 

These areas support little or no vegetation. Their dis- 
sected nature makes leveling impractical. 


CAPABILITY UNIT Ville-X 


Only Cinder land is in this unit. It occurs as very steep, 
cone-shaped deposits of volcanic cinder. 

Runoff is very slow. 

These areas support a small amount of grass and brush, 
but very steep slopes and the rough surface prohibit graz- 
ing by livestock. In some areas the material is used for 
highway construction. 


CAPABILITY UNIT Villw-4 


Only Riverwash is in this unit. It consists of shallow to 
deep, gravelly, cobbly, or stony material that occurs in 
desert washes. 

These areas have some value for wildlife habitat and as 
a source of road fill. 
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CAPABILITY UNIT VITI8-3 


Only Badland and Badland, very steep, are in this unit. 
Slopes range from 10 to 80 percent. Depth to shale bedrock 
ranges from 0 to 5 inches. 

Runoff is very rapid, and the hazard of erosion is severe. 

These areas are essentially barren, except for some 
stunted shrubs and forbs. 


CAPABILITY UNIT VII 5-6 


Only Dune land is in this unit. It consists of actively 
shifting dunes of sand-size particles. 

Dune land is excessively drained. Runoff is very slow. 

These areas support little vegetation, except for short- 
lived annual grasses. 


CAPABILITY UNIT VIIIs-E 


Only Rough broken land is in this unit. It occurs mainly 
as very steep, deeply dissected breaks. A pavement of 
gravel, cobbles, and stones generally covers 70 to 80 per- 
cent of the surface. 

Available water capacity is 1 inch to 2 inches. Runoff is 
rapid, and the hazard of erosion is moderate. 

These areas commonly have a cover of desert grasses, 
shrubs, and forbs. They are too steep and too rough for 
livestock grazing. 


CAPABILITY UNIT VIIIKeX 


Lava flows; Rock land; Rock land, stony; and Rock out- 
crop are in this capability unit, as well as small areas of 
soils that are very shallow or shallow over bedrock. 

The water capacity ranges from 0 to about 1 inch. Runoff 
is rapid or very rapid. 

Most of the areas are barren. In places there is a sparse 
vegetation of grasses and stunted shrubs and trees. These 
areas have little or no value for livestock grazing. 


Estimated yields of cropland 


Table 2 shows the estimated yields of the principal crops 
and pasture plants grown on irrigated and nonirrigated 
soils. These yields are averages for a period of years. In any 
given year, yields are estimated on the basis of information 
and records obtained from farmers and on field observa- 
tions by soil conservationists. The collected information 
was reviewed by the local county agricultural agent. If no 
information was available for a particular soil, the esti- 
mates were made on the basis of yields on a similar soil. 

Yields are based on a generalized cropping sequence, 
consisting of alfalfa, sugar beet seed, and small grain. This 
cropping sequence or a variation of it is commonly used in 
this survey area. A small grain crop is grown as a com- 
panion crop to new seedings of alfalfa. 

The yields in table 2 are those expected under a moder- 
ately high level of management. Such management pro- 
vides that phosphorus fertilizer is applied when alfalfa is 
seeded and again after 2 or 3 years. Nitrogen fertilizer is 
used on row crops and on small grain unless adequate ani- 
mal manure is applied. Sugar beet seed is fertilized with 
large quantities of nitrogen and phosphorus. Tillage is re- 
duced to essential and timely operations to avoid traffic 
pans or compaction of the soil. In addition, control struc- 
tures are used for handling irrigation water; the length of 
runs is adapted to soil conditions; water is applied accord- 
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TABLE 2.—Estimated yields per acre of irrigated and nonirrigated crops under a moderately high level of management 
[Only soils suited to cultivation are listed. Absence of data indicates that the crop is not commonly grown on the soil]. 


Nonirrigated 


Irrigated 


Soil 
Wheat Alfalfa Sugar beet seed Milo Sorghum silage Pasture 
Bu Tons Bu bb Bu Tons A.UM.' 


Caval fine sandy loam, 2 to 10 percent 
Slopes:s 8. ino a ade 
Clovis fine sandy loam, 1 to 5 percent 
SIO POS te Se 
Draper loam, 2 to 5 percent slopes 
Hantz silty clay loam ____-----.------_--pe 
Harrisburg fine sandy loam, 1 to 5 per- 
cent slopes 
Ivins loamy fine sand 
Junction fine sandy loam, 1 to 2 per- 
cent slopes 
Junction fine sandy loam, 2 to 5 per- 
cent slopes 
Lavate sandy loam ---_...-- 
LaVerkin fine sandy loam, | to 2 per- 
cent slopes 
LaVerkin fine sandy loam, 2 to 5 per- 
cent slopes 
LaVerkin silty clay loam, 1 to 2 percent 
SlOPOS 22s a eit eee ene ae [et aos et 
Leeds silty clay loam, 0 to 1 percent 
SIODCS 22s 28 3 ke pees ee th et ela od 
Leeds silty clay loam, 1 to 2 percent 


Leeds silty clay loam, 5 to 10 percent 
Slopes. on ts eh fi eee 
Naplene silt loam, 2 to 6 percent slopes _ 
Nikey sandy loam, 1 to 3 percent slopes _ 
Palma fine sandy loam, 1 to 5 percent 
SlOpes' 24:22 ooh ed 
Pastura loam, 2 to 5 percent slopes _____|______________ 
Redbank fine sandy loam, 1 to 5 per- 
cent slopes 
Redbank silty clay loam, 0 to 2 percent 
slopes. = -22 2 \3 cool 
St. George silty clay loa 
Spenlo very fine sandy loam, 2 to 10 
percent slopes ---.-__----_- 
Springerville clay, 0 to 5 percent slopes _ 
Tobler fine sandy loam _-_-._._-._--___[_---_ 
Tobler silty clay loam 


' A.U.M. stands for animal-unit-month. The figures represent the number of months that 1 acre will provide grazing for one animal unit (one cow, 


steer, or horse; five hogs; or seven sheep) without injury to the pasture. 


ing to the crop requirements; crop rotations generally are 
consistent; and weeds are controlled. 

A moderately high level of management for pasture in- 
cludes rotation grazing; allowing the necessary regrowth 
period; clipping to control weeds; spreading droppings; 
applying nitrogen fertilizer once or twice a year; and apply- 
ing phosphorus fertilizer every 2 or 3 years. The pasture is 
grazed every 28 or 40 days. It is not grazed when the soil is 
wet enough to pack or in spring until the plants are 8 to 10 
inches high; at least 4 inches of plant growth is left in fall. 

The amount of soluble salts or alkali in the soil deter- 
mines the kinds of crops that can be grown. It also affects 
crop yields. Some of the soils in this survey area contain 
excessive soluble salts, alkali, or both. In some places the 
concentration of salts and alkali is moderate to high. 

Nonirrigated cropping follows a wheat-fallow system. 
Management practices include stubble mulching, rod weed- 
ing twice, drilling in fall, and controlling insects. Cross- 


slope tillage is practiced. Weeding is done near the proper 
time. 


Range? 


The soils used for range in the Washington County Area 
extend from low desert valleys into the high mountains. 
Elevation ranges from 2,400 to 8,200 feet. The soils range 
from deep, gently sloping soils to shallow, steep and very 
steep soils. Average annual precipitation ranges from 6 
inches in the Southern Desert range sites to 20 inches in 
the Mountain range sites. All of the soils that are used for 
range are grouped into a range site. 


3 HORACE ANDREWS, range conservationist, and LAMAR R. Mason, 
State range conservationist, Soil Conservation Service, helped to prepare 
this section. 
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Climatic zones and their effect on range 


Four general climatic zones are used to describe the 
climatic setting for the range sites in the Washington 
County Area. These zones differ mainly in the amount of 
precipitation, but they also differ in the average annual 
termperature and the length of the growing season. The 
four climatic zones are (1) Mountain climatic zone, (2) 
Southern Desert climatic zone, (3) Southern Semidesert 
climatic zone, and (4) Southern Upland climatic zone. The 
Southern Upland climatic zone is divided into 2 subzones, 
those areas that have a moderate temperature in summer 
and those areas that have a high temperature in summer. 
Range sites in which plants are affected mainly by mois- 
ture sources other than precipitation are described under 
“Wet or run-in water areas.” 

Mountain climatic zone.—Average annual precipitation 
ranges from 16 to 20 inches, coming mostly as snow dur- 
ing winter. May and June are the driest months. Precipita- 
tion increases in July and August to significantly affect 
plant growth and kinds of plants. Plant growth begins 
April 15 to May 10. Most plants go into dormancy about 
July 15 because of deficient soil moisture, but they green 
up again late in August and in September because of July 
and August precipitation. The frost-free period ranges 
from 70 to 120 days. Elevation ranges from 6,000 to 8,200 
feet. Average annual temperature ranges from 42° to 50° F. 

Five range sites are in this climatic zone: Mountain 
Loam (Oak), Mountain Loam (Ponderosa Pine), Mountain 
Loam (Summer Precipitation), Mountain Shallow Loam 
(Ponderosa Pine), and Mountain Stony Loam (Summer 
Precipitation). 

Southern Desert climatic zone.—Average annual pre- 
cipitation ranges from 6 to 10 inches. Much of the precipi- 
tation comes during summer as high-intensity storms. 
May and June are the driest months. Precipitation in- 
creases during July, August, and the first half of Septem- 
ber in sufficient quantities to affect the growth of plants. 
Plant growth begins March 1 to April 15. Many plants 
mature by June 15, and some perennial plants go dormant 
until July or August, when summer storms cause them to 
green up again. The frost-free period ranges from 175 to 
205 days. Elevation ranges from 2,400 to 4,000 feet. Aver- 
age annual temperature ranges from 59° to 67° F. 

Four range sites are in this climatic zone: Southern 
Desert Loam, Southern Desert Sand, Southern Desert 
Shallow Hardpan, and Southern Desert Stony Loam. 

Southern Semidesert climatic zone.—Average annual 
precipitation ranges from 8 to 12 inches. About 50 to 60 
percent of it comes during the dormant period of October 
to March. May and June are the driest months. July and 
August are two of the high precipitation months, when 
enough moisture falls to affect growth of plants. Growth 
of cool-season plants begins about March 1 to March 15. 
Most of these plants mature by June 1. Warm-season 
plants start growth in May or June but make most of their 
growth in July and August. The frost-free period is 120 to 
190 days. Elevation ranges from 3,000 to 6,300 feet. Aver- 
age annual temperature is 52° to 59° F. 

Five range sites are in this climatic zone: Southern Semi- 
desert Loam, Southern Semidesert Malpai, Southern Semi- 
desert Shallow Hardpan, 8- to 10-inch precipitation zone, 


Southern Semidesert Shallow Hardpan, 10- to 12-inch 
precipitation zone, and Southern Semidesert Shallow 
Loam. 

Southern Upland climatic zone.—Average annual pre- 
cipitation ranges from 12 to 16 inches. About 55 to 60 per- 
cent falls during the plant dormant period of October to 
March. May and June are the driest months. July and 
August are two of the high precipitation months, when 
enough moisture falls to affect the growth and kind of 
plants. Growth of cool-season plants begins April 1 to 10 
and ends with maturity and seed dessemination in May. 
Warm-season plants start to grow late in May or in June 
but make most of their growth during July and August. 
The frost-free period is 120 to 170 days. Elevation ranges 
from 3,500 to 6,900 feet. Average annual temperature 
ranges from 45° to 59° F. 

The Southern Upland climatie zone is separated into two 
subzones. The first subzone consists of areas that have 
cold winters and moderate summers. There are five range 
sites in this subzone: Upland Loam (Summer Precipita- 
tion), Upland Sand (Juniper-Pinyon) Summer Precipita- 
tion, Upland Shallow Shale (Pinyon-Juniper) Summer 
Precipitation, Upland Stony Hills (Juniper) Summer Pre- 
cipitation, and Upland Stony Loam (Pinyon-Juniper) Sum- 
mer Precipitation. The second subzone consists of areas 
that have moderate winters and hot summers. Four range 
sites are in this subzone: Southern Upland Loam, Southern 
Upland Loam (Shrub), Southern Upland Shallow Loam 
(Juniper-Pinyon), and Southern Upland Stony Sand (Juni- 
per-Pinyon). 

Wet or run-in water areas.—Range sites described in 
these wet areas are mainly suited to water-loving plants. 
Plant growth is influenced more by a high water table and 
extra run-in water than by the precipitation that occurs. 
Temperatures are moderate in winter and spring and hot 
in summer. The frost-free period is mainly 190 to 205 days. 

Three range sites are in these wet areas: Salt Meadow, 
Semiwet Meadows, and Semiwet Stream Bottoms. 


Range sites and condition classes 


Soils that have the capacity to produce the same kinds, 
amounts, and proportions of range plants are grouped into 
range sites. A range site is the product of all environmental 
factors responsible for its development. 

A plant community existing within a range site that has 
not undergone abnormal disturbance is the potential, or 
climax, plant community for that site. Climax plant com- 
munities are not precise or fixed in their composition but 
vary, within reasonable limits, from year to year and from 
place to place. 

Such disturbances as overuse by livestock, excessive 
burning, erosion, or plowing result in changes in the climax 
plant community or even complete destruction if disturb- 
ance is drastic enough. If the range site has not deterio- 
rated significantly under such disturbance, secondary 
plant succession progresses in the direction of the natural 
potential, or climax, plant community for the site. 

Four range condition classes are used to indicate the 
degree of departure from the potential, or climax, vegeta- 
tion brought about by grazing or other uses. The classes 
show the present condition of the native vegetation on a 
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range site in relation to the native vegetation that could 
grow there. 

A range is in excellent condition if 76 to 100 percent of 
the vegetation is of the same kind as that in the climax 
stand. It is in good condition if the percentage is 51 to 75; 
in fair condition if the percentage is 25 to 50; and in poor 
condition if the percentage is less than 25. 

When changes occur in the climax plant community be- 
cause of use by livestock or disturbance, some plant species 
increase and others decrease. By comparing the composi- 
tion of the present plant community to that of the climax 
plant community, it is possible to see how individual spe- 
cies have increased while others decreased. Plants not 
present in the climax community that show up in the 
present plant community are invaders for the site. 

The composition of climax and present plant communi- 
ties, together with other range site information, provides 
the basis for selecting range management systems. 

Management programs on range generally try to in- 
crease desirable plants and restore the range to as near 
climax conditions as possible. Some programs are designed 
to create or maintain plant communities somewhat re- 
moved from the climax to fit specific needs in the grazing 
program, to provide for wildlife habitat, or for other bene- 
fits. Any management objective should be compatible with 
conservation objectives. 

In the following pages, the range sites of the Washington 
County Area are described and the climax plants and prin- 
cipal invaders on the sites are named. Also given is an 
estimate of the potential annual yields of air-dry vegeta- 
tion for each site when it is in excellent condition. The 
soils in each site can be determined by referring to the 
Guide to Mapping Units at the back of this survey. 


MOUNTAIN LOAM (OAK) RANGE SITE 


This site is on mountains in the Mountain climatic zone. 
The soils in this range site are well drained. Slopes range 
from 2 to 25 percent. The surface layer is fine sandy loam. 
The underlying material ranges from sandy clay to clay 
loam or silty clay loam. 

Intake rate is moderate. Available water capacity is 8 
to 12 inches to bedrock or to a depth of 5 feet. The water 
supplying capacity is 8 to 16 inches. Permeability is mod- 
erately slow. Roots penetrate to bedrock or to a depth of 5 
feet, but most are in the upper 20 to 30 inches of the soil. 

The potential vegetation is about 25 percent grasses, 10 
percent forbs, and 65 percent shrubs. The approximate 
species composition by weight of the potential plant com- 
munity is as follows: 


Composition 


Species Pet 


Gambel oak (not usually grazed) ---.-------------_--_-- 42 
Other grasses __-_--_--__------------------------------ 12 
Petal TOMS cee leet ah a eee elt gig tik it ten cea 11 
Other shrubs ____-_- 8 
Birchleaf mahogany ______--_-_--_----_---_-_--_--_----- 5 
Bromegrass ------------------------------------------- 5 
Kentucky bluegrass ~-.---------------_----------- 5 
Serviceberty 20200 seo os oo 3 
Slender wheatgrass 3 
SNOWDON oucia ec cama enw Jsbasaui nese eaiedie weaned 3 
Squaw-apple ----------_----_-__----_--------------.--— 3 


Tf this site is in excellent condition, total annual produc- 


tion of air-dry herbage ranges from 2,300 pounds per acre 
in years when the amount of moisture is favorable to 1,400 
pounds per acre when the amount of moisture is unfavor- 
able. About 60 percent of this production provides forage 
for livestock and wildlife. 

If this site is continuously overgrazed during the grow- 
ing period, the grasses and forbs die and less palatable 
shrubs and Gambel oak dominate. 

This range site is not economically suitable for mechani- 
cal treatment, but it can be improved by seeding and use of 
proper range practices. 


MOUNTAIN LOAM (PONDEROSA PINE) RANGE SITE 


Only Hogg fine sandy loam, 2 to 5 percent slopes, is in 
this site (fig. 9). It is a well-drained soil on smooth moun- 
tains and mesa tops in the Mountain climatic zone. Slopes 
are 2 to 5 percent. The surface layer is fine sandy loam, 
and the subsoil is clay. 

Intake rate is rapid. Available water capacity is 7 to 11 
inches to a depth of 5 feet. The water supplying capacity 
is 11 to 14 inches. Permeability is moderately slow. Roots 
extend to a depth of 40 to 60 inches or more. 

The potential vegetation is about 40 to 50 percent pon- 
derosa pine, 20 percent grasses, 10 percent forbs, and 20 to 
30 percent shrubs. The approximate species composition by 
weight of the potential plant community is as follows: 


Species Composition 
Ponderosa pine (not usually grazed) ~..---_-__--___-____ 50 
Total forbs (not usually grazed) --------_---------______ 10 
Gambel oak (not usually grazed) --...---------- 8 
Other shrubs -_--_--_----__--_-___--------------e 7 
Blue. prama 2-532 so see ss ooo cea 5 
Manzanita (not usually grazed) _--_-_-------_--_-_- 5 
Otherigrasses:- 5-05 ta el ee es 5 
Needleandthread _.__________-___--_-_-_-_------------- 4 
Prairie junegrass __________-___________-___-_--_------ 8 
Tall native bluegrass ---_------.....----_------___ 3 


If this range site is in excellent condition, total annual 
production of air-dry herbage is about 1,500 pounds per 
acre in years when the amount of moisture is favorable and 
950 pounds per acre when the amount of moisture is un- 
favorable. About 30 percent of this production provides 
forage for livestock and wildlife. 

If this site is heavily grazed, the grasses increase and 
such shrubs and trees as ponderosa pine, Gambel oak, and 
manzanita increase. If overgrazing continues, it results in 
an understory of annual grasses and forbs and an over- 
story of mainly ponderosa pine and oak. 

This site is not suitable for seeding by mechanical means, 
because of the tree and shrub composition. If the under- 
story is in poor condition, it can be improved by broadcast 
seeding. 


MOUNTAIN LOAM (SUMMER PRECIPITATION) RANGE SITE 


This site is on mountains in the Mountain climatic zone. 
The soils in this range site are well drained. Slopes are 2 to 
30 percent. The surface layer is fine sandy loam (fig. 10). 
The underlying material is mainly clay loam but ranges to 
sandy clay loam. 

Intake rate is moderate. Available water capacity is 6 to 
10 inches to a depth of 5 feet. The water supplying capacity 
is 11 to 14 inches. Permeability is moderate. Roots pene- 
trate to a depth of 40 to 60 inches, but most roots are in the 
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Figure 9.—An area of Hogg fine sandy loam, 2 to 5 percent slopes, in the Mountain Loam (Ponderosa Pine) range site. 


upper 24 to 36 inches. 

The potential vegetation is about 60 to 70 percent grasses, 
10 to 20 percent forbs, and 10 to 15 percent shrubs. The 
approximate species composition by weight of the potential 
plant community is as follows: 


Species Com, mst tion 
Muttongrass.2.2-2 2-2 ccste os 21 
Western wheatgrass __-----___________----- 20 
Prairie junegrass —--__--_____------_-_-----e--__ 15 
Other forbs (not usually grazed) _----_..-__------_______ 14 
Needleandthread ---.--_-----...-------_- 10 
Other shrubs (not usually grazed) _..------- 6 
ON) at tee =a a Oa Ie 5 
Bitternbrush: 209 03th ne eee ot, ete 5 
Serviceberry: 2222222 os ve 3 
Squaw-apple --.--------_ 1 


If this site is in excellent condition, total annual produc- 
tion of air-dry herbage ranges from about 2,000 pounds per 
acre in years when the amount of moisture is favorable to 
1,500 pounds per acre when the amount of moisture is un- 
favorable. About 80 percent of this production provides 
forage for livestock and big game. 

If this site is continuously overgrazed, palatable grasses 
and forbs decrease. If overgrazing continues, big sage- 


brush, Douglas knotweed, thistle, cheatgrass, and annuals 
of little or no forage value take over the range site. 

This range site can be sprayed and, where slopes permit, 
cleared and seeded to establish stands of higher producing 
grasses. 


MOUNTAIN SHALLOW LOAM (PONDEROSA PINE) RANGE SITE 


This site is on mountains, mountain mesas, and ridges in 
the Mountain climatic zone. The soils in this range site are 
well drained to somewhat excessively drained. Slopes 
range from 2 to 50 percent, but they commonly are 2 to 30 
percent. The surface layer is gravelly silt loam or cobbly 
silt loam (fig. 11). The underlying material ranges from 
very gravelly loam to very cobbly silty clay. Depth to bed- 
rock ranges from 10 to 19 inches. 

Intake rate is moderate. Available water capacity is 1 
inch to 3 inches. The water supplying capacity is 3 to 6 
inches. Permeability is moderate or moderately slow. Roots 
penetrate to bedrock. 

The potential vegetation is about 15 to 20 percent pon- 
derosa pine, 15 percent grasses, 10 percent forbs, and 55 to 
60 percent shrubs. The approximate species composition 
by weight of the potential plant community is as follows: 
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Figure 10.—An area of Detra fine sandy loam, 2 to 5 percent slopes, in the Mountain Loam (Summer Precipitation) range site. 


Species Com pestion 

Ponderosa pine (not usually grazed) ~------------------- 20 
Gambel oak (not usually grazed) _-------------------__- 13 
Manzanita (not usually grazed) ---__------___. 12 
Pinyon pine and juniper (not usually grazed) 10 
Other shrubs _..--_______-_-----_-------_-. 10 
Total forbs (not usually grazed) ---------_ 10 
Other grasses --_-__---_------------_--_-. 6 
Birchleaf mahogany -~-------------------- a 5 
Bitterbrush -------------__-___----------. 5 

5 

4 


If this site is in excellent condition, total annual produc- 
tion of air-dry herbage ranges from 1,400 pounds per acre 
in years when the amount of moisture is favorable to 500 
pounds per acre when the amount of moisture is unfavor- 
able. About 35 percent of this production provides forage 
for livestock and wildlife. 

If this site is continuously overgrazed, Indian ricegrass, 
muttongrass, birchleaf mahogany, and bitterbrush de- 
crease and western wheatgrass, Gambel oak, manzanita, 
ponderosa pine, pinyon pine, and juniper increase. If over- 
grazing continues, it results in a dense overstory of ponder- 
osa pine, manzanita, Gambel oak, pinyon pine, and juniper 
and few or no forbs and grasses. 


This range site produces excellent food and cover for deer 
throughout the year. Ponderosa pine and other species pro- 
vide food for turkeys, mourning dove, blue grouse, and 
willow grouse and for several species of small mammals 
and birds. 


MOUNTAIN STONY LOAM (SUMMER PRECIPITATION) RANGE SITE 


This site is on mountains, foothills, and alluvial fans in 
the Mountain climatic zone. The soils in this range site are 
well drained. Slopes range from 0 to 40 percent, but they 
commonly are 0 to 15 percent. The surface layer is silt 
loam, fine sandy loam, cobbly fine sandy loam, cobbly 
loam, or very stony silt loam. The underlying material 
ranges from very gravelly clay loam to very cobbly clay or 
very stony clay. 

Intake rate is slow or moderate. Available water capac- 
ity is 2.5 to 7 inches. The water supplying capacity is 5 to 10 
inches. Permeability is slow or moderately slow. Roots 
penetrate to a depth of 40 to 60 inches. 

The potential vegetation is about 45 to 55 percent grasses, 
5 to 10 percent forbs, and 35 to 45 percent shrubs. The 
approximate species composition by weight of the potential 
plant community is as follows: 
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Figure 11.—An area of Paunsaugunt gravelly silt loam, 10 to 30 percent slopes, in the Mountain Shallow Loam (Ponderosa Pine) range site. 


Species Composition 
Muttongrass:. 2.2 23'- oe 5 ha a 40 
Ponderosa pine (not usually grazed) __-_--..--- 13 
Gambel oak (not usually grazed) 10 
Concolor fir (not usually grazed) 8 
Letterman needlegrass —--.-_-__-_--___. 5 
Manzanita (not usually grazed) _ 5 
Total forbs 5 
Snowberry ._______. 4 
Western wheatgrass _. 4 
Other grasses __ 3 
Serviceberry 3 


If this site is in excellent condition, total annual produc- 
tion of air-dry herbage is about 1,500 pounds per acre in 
years when the amount of moisture is favorable and 1,200 
pounds per acre in years when the amount of moisture is 
unfavorable. About 65 percent of this production provides 
forage for livestock and big game. 

If this site is continuously overgrazed, especially during 
the growing season, such plants as manzanita, Gambel 
oak, concolor fir, and ponderosa pine increase and domi- 
nate the site. If overgrazing continues, the understory 
plants decrease and are replaced by annual grasses, annual 
forbs, manzanita, big sagebrush, and Gambel oak. 


Mechanical clearing and seeding of this site is not practi- 
cal. The understory grasses may be increased by broadcast 
seeding before leaves are dropped in fall and by proper 
grazing use. 

This range site is used by wildlife and livestock. 


SALT MEADOW RANGE SITE 


This site is on low flood plains and alluvial fans. The soils 
in this range site are mostly moderately well drained, but 
a few are poorly drained. Slopes range from 0 to 5 percent. 
Average annual precipitation ranges from 8 to 11 inches. 
The surface layer is silty clay loam or silt loam. The under- 
lying material ranges from loamy sand to silty clay loam 
that is commonly stratified and is 8 to 30 percent gypsum. 

Intake rate is moderate. Available water capacity is 7.5 
to 12 inches to a depth of 5 feet. Plants depend partly on 
the water supplied upward from the water table, which is 
at a depth of 12 to 40 inches. Permeability is moderately 
slow. These soils are moderately to strongly affected by 
salt. 

The potential vegetation is about 95 to 100 percent salt- 
tolerant grasses and grasslike plants, 0 to 2 percent forbs, 
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and 0 to 5 percent salt-tolerant shrubs. The approximate 
species composition by weight of the potential plant com- 
munity is as follows: 


Species Composition 
Alkali bluegrass -__-_-_.----_---------------------.---. “25 
Alkali sacaton —_. 15 
Other grasses and grasslike plants 15 
Saltgrass _-_______-___-_________ 15 
RU OR ake et las eG hate eet bee ee 15 
Foxtail (not usually grazed) ---------------------_------- 5 
Western wheatgrass --------------_----_-_------_-------- 5 
Greasewood —-~_-.------------_----------------------- 2 
Other‘shru bs‘: 2.2029 On 2 


If this site is in excellent condition, total annual produc- 
tion of air-dry herbage is about 4,000 pounds per ‘acre in 
years when the amount of moisture is favorable and 2,000 
pounds per acre in years when the amount of moisture is 
unfavorable. About 95 percent of this production provides 
forage for livestock. 

If this site is continuously overgrazed, alkali bluegrass 
and alkali sacaton decrease and saltgrass, foxtail, rushes, 
and sedges increase. Where the site is in poor condition, 
the vegetation is mostly smotherweed, beeflower, poverty- 
weed, foxtail, curlycup gumweed, and Russian-thistle. 

This site can be mechanically treated and reseeded, but 
it is generally better to improve its condition by proper 
grazing use. 

This range site produces food and cover for upland game 
birds and waterfowl. 


SEMIWET MEADOWS RANGE SITE 


Only Draper loam, 2 to 5 percent slopes, is in this site. It 
is a somewhat poorly drained soil on alluvial fans and 
stream flood plains. Slopes are 2 to 5 percent. Average 
annual precipitation is about 15 inches. The surface layer 
is loam. The underlying material is loam or sandy loam. 

Intake rate is moderate. Available water capacity is 7.5 
to 10 inches to a depth of 5 feet, but plants also depend on 
water supplied upward from the water table, which is at a 
depth of 36 to 60 inches. Permeability is moderate. Roots 
penetrate to a depth of 5 feet or more. 

The potential vegetation is about 80 to 95 percent grasses, 
5 to 15 percent forbs, and 0 to 5 percent shrubs. The ap- 
proximate species composition by weight of the potential 
plant community is as follows: 


Composition 


Species Pot 


Slender wheatgrass 25 
Other grasses and grasslike plants ______________________ 20 
Great basin wildrye ------------_----------_------------ 10 
Tufted hairgrass:22s22--s- 22 2sse se se eee eel ees 10 
Alkali bluegrass -------------__-_--_--_--_------ 5 
Edible Valerian 2220225 boos eso co sass esc 


Pe@avin@ a2: 2 25 soso os eke eee ee eS 
edges 2205 a27 = Sas ee, 
Total shrubs (not usually grazed) _-.----___-____-______. 
Western wheatgrass _-_-___-_-___-_-_----------------- 


Anna 


If this site is in excellent condition, total annual produc- 
tion of air-dry herbage is about 4,200 pounds per acre in 
years when the amount of moisture is favorable and 1,700 
pounds per acre in years when the amount of moisture is 
unfavorable. About 90 percent of this production provides 
forage for livestock. 


If this site is continuously overgrazed, slender wheat- 
grass, tufted hairgrass, Great Basin wildrye, and alkali 
bluegrass decrease and Kentucky bluegrass, sedges, west- 
ern wheatgrass, and some forbs and shrubs increase. Pro- 
longed overgrazing results in stands of silver sagebrush, 
yellowbrush, western coneflower, and annual forbs and 
grasses. 

Where this site is in poor condition, it can be improved 
by seeding. Brush control by chemical spraying can be used 
when brush species begin to dominate the plant community. 

This site produces food and cover for upland game birds 
and waterfowl. 


SEMIWET STREAM BOTTOMS RANGE SITE 


Only Fluvaquents and Torrifluvents, sandy, are in this 
site. These are moderately well drained to poorly drained 
soils on river flood plains. Slopes are 0 to 2 percent. Aver- 
age annual precipitation ranges from 8 to 11 inches. The 
texture ranges from fine sand to silt loam and is very 
stratified. Layers of gravel and cobbles are common. 

Intake rate is moderate or rapid. Available water capac- 
ity is highly variable, and plants depend on water supplied 
upward from the water table. Depth to the water table 
ranges from 0 to 60 inches, depending on the flow of the 
river, Permeability is moderate to rapid. In places the soils 
are moderately affected by salt. 

The potential vegetation is about 35 to 45 percent grasses, 
5 to 15 percent forbs, and 40 to 50 percent shrubs and trees. 
The approximate species composition by weight of the 
potential plant community is as follows: 


Species Composition 

Willows (not usually grazed) ---------__---------_-_-- 20 

COR OS — 8 fn eh eg Se ae 15 
Other trees and shrubs (not usually grazed) _-----_.__.__ 13 
Total forbs i020 a 12 
Cottonwood (not usually grazed) —----_________-__ 10 
Other grasses _---_-_____ 10 
Wiregrass 5-25-22, oles Te Ses 10 
Boxelder (not usually grazed) -----------..------_--_-_. 5 
Kentucky bluegrass ----------__-_--___----- 5 


If this site is in excellent condition, total annual produc- 
tion of air-dry herbage is about 2,500 pounds per acre in 
years when the amount of moisture is favorable and 1,500 
pounds per acre in years when the amount of moisture is 
unfavorable. About 50 percent of this production provides 
forage for livestock. 

Changes in the stream channel and sedimentation from 
stream flooding cause changes in yield and composition of 
vegetation. Excessive grazing causes the perennial grasses 
to decrease and annual grasses, trees, and shrubs to in- 
crease. If overgrazing continues, it results in an overstory 
of trees and shrubs and an understory of annual grasses 
and forbs. 

This range site can be improved by tree clearing and 
seeding and maintained by proper grazing. 


SOUTHERN DESERT LOAM RANGE SITE 


This site is on alluvial fans, flood plains, desert mesas, 
and foothills in the Southern Desert climatic zone. The 
soils in this range site are well drained. Slopes range from 
1 to 20 percent, but they commonly are 1 to 10 percent. The 
surface layer is sandy loam, silt loam, or fine sandy loam 
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(fig. 12). The underlying material ranges from fine sandy 
loam to sandy clay or to gravelly loam. 

Intake rate is slow to rapid. Available water capacity is 
4 to 12 inches to depth of hardpan or to a depth of 5 feet. 
The water supplying capacity is 3 to 8 inches. Permeability 
is low to moderately rapid. Roots penetrate to a depth of 
20 to 60 inches. 

The potential vegetation is about 40 to 50 percent 
grasses, 2 to 8 percent forbs, and 45 to 60 percent shrubs. 
The approximate species composition by weight of the po- 
tential plant community is as follows: 


Species Coniposition 
Other shrubs (not usually grazed) --.----__.------------ 19 
Creosotebush (not usually grazed) — me 13 
Mormon tea ----------------------. a 13 
Dropseed _--.-- e 1 
Indian ricegrass —_ a 10 
Other grasses —_-- = 9 
Dixiegrass _-__------- “ ig 
Galleta __------------------ ee 7 
Bursage (not usually grazed) —-—- 2% 5 
Total forbs (not usually grazed) ~----..----------------- 5 


If this site is in excellent condition, total annual produc- 
tion of air-dry herbage is about 900 pounds per acre in 
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years when the amount of moisture is favorable and 450 
pounds per acre in years when the amount of moisture is 
unfavorable. About 60 percent of this production provides 
forage for livestock. 

If this site is continuously overgrazed, black grama, bush 
muhly, Indian ricegrass, mesa dropseed, spike dropseed, 
squirreltail, globemallow, four-wing saltbush, Mormon 
tea, and winterfat decrease and galleta, sand dropseed, an- 
nual grasses, annual forbs, bursage, creosotebush, prickly- 
pear, snakeweed, and yellowbrush increase. If overgrazing 
continues, it results in a plant community of annual 
grasses and forbs, dominantly creosotebush, bursage, 
pricklypear, range ratany, and snakeweed. 

Because of low rainfall on this site, the only manage- 
ment practice that is practical is proper grazing use. 


SOUTHERN DESERT SAND RANGE SITE 


The site is on desert mountains, benches, and terraces in 
the Southern Desert climatic zone. The soils in this range 
site are somewhat excessively drained. Slopes range from 1 
to 20 percent, but they commonly are 1 to 5 percent. The 
surface layer is loamy fine sand or fine sand. The under- 
lying material is dominantly fine sand. 


Figure 12.—An area of Tobler fine sandy loam in the Southern Desert Loam range site. 
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Intake rate is rapid. Available water capacity is 1.0 inch 
to 7.5 inches to bedrock or to a depth of 5 feet. The water 
supplying capacity is 2 to 6 inches. Permeability is rapid to 
very rapid. Roots penetrate to a depth of 8 to 60 inches. 

The potential vegetation is about 55 to 65 percent grasses, 
5 to 10 percent forbs, and 30 to 40 percent shrubs. The ap- 
proximate species composition by weight of the potential 
plant community is as follows: 


Composition 
Pet 


Dropseed j.-2sco so eee oh ee neste 27 
Gallétay 222 e2eccsc2 a Bele et tee 15 
Indian ricegrass 22s25---22222+ oe 10 
Sand sagebrush (not usually grazed) _..----------------- 10 
Other grasses: --- =. = 8 
8 
7 
5 
5 
5 


Species 


Other shrubs (not usually grazed) 
ODA TORUS neuctic aeeuug cance oan ameter s ese eel 
Bursage 
Four-wing saltbush 
Morton (6822.5 feck ee ee ee ee 


If this site is in excellent condition, total annual produc- 
tion of air-dry herbage is about 650 pounds per acre in 
years when the amount of moisture is favorable and as 
little as 350 pounds per acre in years when the amount of 
moisture is unfavorable. About 80 percent of this produc- 
tion provides forage for livestock. 

If this site is continuously overgrazed, especially during 
the growing season, black grama, bush muhly, Indian rice- 
grass, mesa dropseed, globemallow, and four-wing salt- 
bush decrease. If overgrazing continues, the palatable 
grasses and forbs die out and sand sagebrush, snakeweed, 
bursage, creosotebush, and annual grasses take over the 
site. 

This site is not suitable for clearing and seeding. Proper 
grazing use is essential for maintenance of this range site. 


SOUTHERN DESERT SHALLOW HARDPAN RANGE SITE 


Only Cave gravelly sandy loam, low rainfall, 2 to 7 per- 
cent slopes, is in this site. It is a well-drained soil on old 
alluvial fans in the Southern Desert climatic zone. Slopes 
are 2 to 7 percent. The surface layer is gravelly sandy loam. 
The underlying material is gravelly sandy loam about 8 to 
20 inches thick over a carbonate-cemented hardpan. 

Intake rate is moderate to rapid. Available water capac- 
ity is 1.0 inch to 2.5 inches to the hardpan. The water sup- 
plying capacity is 2 to 4 inches. Permeability is moder- 
ately rapid. Roots penetrate to the hardpan. 

The potential vegetation is about 15 to 25 percent grasses, 
2 to 5 percent forbs, and 70 to 80 percent shrubs. The ap- 
proximate species composition by weight of the potential 
plant community is as follows: 


Species Com position 
Bureage sooo eek see ee ee ee 20 
Creosotebush (not usually grazed) --.------------------- 20 
Desertrue (not usually grazed) ------------------------— 15 
Joshua-tree (not usually grazed) ------------------------ 10 
Other-grassés -2-221 52222-32022 so ee 10 
Other shrubs (not usually grazed) -------------------___ 10 
Bough monlenic.e cee eee 7 
Total forbs (not usually grazed) ~--.------_---_--.------ 5 
Black grama:2.2-o--s5s_ 27s cus L ese ee 3 


If this site is in excellent condition, total annual produc- 
tion of air-dry herbage is about 800 pounds per acre in 
years when the amount of moisture is favorable and 500 
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pounds per acre in years when the amount of moisture is 
unfavorable. About 50 percent of this production provides 
forage for livestock and big game. 

If this site is continuously overgrazed, black grama, bush 
muhly, and Indian ricegrass decrease and galleta, annual 
grasses, annual forbs, bursage, creosotebush, Joshua-tree, 
pricklypear, range ratany, snakeweed, and wolfberry in- 
crease. If overgrazing continues, annual weeds, annual 
grasses, and one or more of the following shrubs may 
become dominant: bursage, creosotebush, range ratany, 
snakeweed, or wolfberry. 

No mechanical or chemical treatment is suitable for this 
range site. Proper grazing use is the most important range 
improvement practice. 


SOUTHERN DESERT STONY LOAM RANGE SITE 


This site is on desert mountains, foothills, ridges, mesas, 
and old alluvial fans in the Southern Desert climatic zone. 
The soils in this range site are well drained. Slopes range 
from 1 to 40 percent, but they commonly are 1 to 15 per- 
cent. The surface layer is loamy fine sand, fine sandy loam, 
clay loam, very stony sandy loam, gravelly fine sandy 
loam, channery clay loam, cobbly sandy loam, and very 
cobbly loam. The underlying material ranges from sandy 
loam to clay that is gravelly, very gravelly, very cobbly, or 
stony. 

Intake rate is moderate to slow. Available water capac- 
ity is 1 inch to 7 inches to bedrock or hardpan. The water 
supplying capacity is 2 to 6 inches. Permeability is slow to 
moderate. Roots penetrate to the bedrock or a hardpan at a 
depth of 8 to 40 inches. 

The potential vegetation is about 50 to 60 percent grasses, 
15 percent forbs, and 25 to 35 percent shrubs. The approxi- 
mate species composition by weight of the potential plant 
community is as follows: 


Species Commosttion 
Dixiegrass £25: 2222S he ee 25 
Reatal Tor Dec ann we ee eae cee ness cae Seesaw eee 6 
Other grasses\.-.2 Ste ta 12 
Mormon:tea. x2 eS ek eal 10 
Needleandthread ___-__-.------------------------------- it 


Other shrubs (not usually grazed) 
Bush. muhly ees no oe ee ete es 5 
Creosotebush (not usually grazed) _------------.-------- 5 
GANGA cee chaste Se ene sea Le een ace aes! 5 
5 
5 


Snakeweed (not usually grazed) ------------------------ 
Winterfats:s2soiene a ae ea eee et 


If this site is in excellent condition, total annual produc- 
tion of air-dry herbage is about 500 pounds per acre in 
years when the amount of moisture is favorable and 200 
pounds per acre in years when the amount of moisture is 
unfavorable. About 80 percent of this production provides 
forage for livestock. 

If this site is continuously overgrazed, bush muhly, In- 
dian ricegrass, needleandthread, side-oats grama, Mormon 
tea, and winterfat decrease and galleta, annual grasses, 
annual forbs, creosotebush, range ratany, snakeweed, and 
wolfberry increase. If overgrazing continues, annual 
grasses and forbs and one or more shrubs, such as creosote- 
bush, range ratany, snakeweed, and wolfberry, dominate 
the site. 

Because of low rainfall on this site, the only suitable 
management practice is proper grazing use. 
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SOUTHERN SEMIDESERT LOAM RANGE SITE 


This site is on alluvial fans, in valleys, and on mountains 
in the Southern Semidesert climatic zone. The soils in this 
range site are well drained. Slopes range from 1 to 30 per- 
cent. The surface layer is loam or very cobbly clay loam. 
The underlying material ranges from loam to cobbly clay. 

Intake rate is moderate. Available water capacity is 3 
to 10 inches. The water supplying capacity is 4 to 8 inches. 
Permeability is slow or moderate. Roots penetrate to a 
depth of 22 to 60 inches or more. The Schmutz soils in this 
site contain many soft masses of gypsum in the lower part. 

The potential vegetation is about 50 to 60 percent grasses, 
5 to 10 percent forbs, and 30 to 45 percent shrubs. The ap- 
proximate species composition by weight of the potential 
plant community is as follows: 


Composition 


Species Pet 


15 
Galleta :- 2s S55 f 3 ed ol 15 
Other shrubs (not usually grazed) _--------------------- 15 
‘Black:ipram 2-22-9252 oe fe ce 10 
Bush mubly 222 ee 10 
Sand dropseed 8 
Total forbs 8 
Indian ricegrass _------__------._--------_-------------- 5 
Mormon tea 5 
Winterfat 5 
Other grasses 4 


If this site is in excellent condition, total annual produc- 
tion of air-dry herbage is about 900 pounds per acre in 
years when the amount of moisture is favorable and as 
little as 550 pounds per acre in years when the amount of 
moisture is unfavorable. About 85 percent of this produc- 
tion provides forage for livestock and big game. 

If this site is continuously overgrazed, galleta dominates 
the site. 

Because of lack of seed for species suited to the climate, 
the only suitable management practice is proper grazing 
use. 

This range site provides winter grazing for livestock and 
wildlife. 


SOUTHERN SEMIDESERT MALPAI RANGE SITE 


Only Stony colluvial land is in this range site. It is a well- 
drained to somewhat excessively drained miscellaneous 
land type on very steep breaks in the Southern Semidesert 
climatic zone. Slopes range from 30 to 70 percent. The sur- 
face layer is extremely stony loam or extremely stony 
sandy loam. The underlying material is highly variable in 
texture and in content of stones and cobbles. 

Intake rate is moderate or slow. Available water capac- 
ity is 1 inch to 4 inches. The water supplying capacity is 2 
to 5 inches. Permeability is slow or moderate. Roots pene- 
trate to a depth of 10 to 30 inches. 

The potential vegetation is about 50 to 60 percent grasses, 
5 to 10 percent forbs, and 30 to 35 percent shrubs. The 
approximate species composition by weight of the poten- 
tial plant community is as follows: 


Species Com posttian 
Black gramaic222352 = 22 een oso eon ey 15 
Bush muhly.s2-2 0-222 en sh oe ee 15 
Galleta2 cons 2s ea eee Ee 10 
Mormon'tea 2222255 oe oa es 10 
Snakeweed (not usually grazed) _----_--__-___---__-____- 10 
Spike dropseed _____..-______________--_---_-_-------.-- 10 
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Species Coweposition 
otal orlis oie). aie Aes ot cael el ae 10 
Other shrubs (not usually grazed) -------------------._- 8 
Brittlebrush (not usually grazed) ---..----------------_- q 
Other grasses. os oe ee cece es 5 


If this site is in excellent condition, total annual produc- 
tion of air-dry herbage is about 750 pounds per acre in 
years when the amount of moisture is favorable and 450 
pounds per acre in years when the amount of moisture is 
unfavorable. About 75 percent of this production provides 
forage for livestock and big game. 

If this site is continuously overgrazed, black grama, bush 
muhly, needleandthread, spike dropseed, and Mormon tea 
decrease and galleta, sand dropseed, brittlebrush, snake- 
weed, and annual grasses and forbs increase. 

Proper grazing use is essential for improvement of this 
range site. 

SOUTHERN SEMIDESERT SHALLOW HARDPAN, 8- TO 10-INCH 
PRECIPITATION ZONE, RANGE SITE 

Only Cave gravelly sandy loam, 7 to 30 percent slopes, 
is in this site. It is a well-drained soil on old alluvial fans in 
the Southern Semidesert climatic zone. Slopes ranges from 
7 to 30 percent, but they commonly are 7 to 20 percent. The 
surface layer is gravelly sandy loam. The underlying mate- 
rial is gravelly sandy loam over a carbonate-cemented 
hardpan. 

Intake rate is rapid. Available water capacity is 1 inch to 
2.5 inches to the hardpan. The water supplying capacity is 
2 to 4 inches. Permeability is moderately rapid. Roots 
penetrate to the hardpan at a depth of 8 to 20 inches. 

The potential vegetation is about 20 to 30 percent grasses, 
5 to 10 percent forbs, and 65 to 75 percent shrubs. The ap- 
proximate species composition by weight of the potential 
plant community is as follows: 


Species Composition 
Black brush, ssi: ee a oe ee 40 
Other shrubs (not usually grazed) ---_------------------- 13 
Other'grasses 2-2. c 10 
Yucca (not usually grazed) -----------------------_------ 10 
Bust muhly s:ce sehen ae eae cn leone oes n 7 
Tota hors gn cate Noctua nue aleseentnatal ate na ee ae 7 
Mormon tea 2-22. 22 ee 5 
Red: brome: 2se sss nose eee a 5 
Indian ricegrass _...-____---...__---------------------- 3 


If this site is in excellent condition, total annual produc- 
tion of air-dry herbage is about 750 pounds per acre in 
years when the amount of moisture is favorable and 400 
pounds per acre in years when the amount of moisture is 
unfavorable. About 75 percent of this production provides 
forage for livestock. 

If this site is continuously overgrazed, Indian ricegrass, 
bush muhly, squirreltail, globemallow, and Mormon tea 
decrease and galleta, red brome, sand dropseed, black- 
brush, creosotebush, yucca, and snakeweed increase. 

Proper grazing use is the only management practice that 
is suitable for this range site. 

SOUTHERN SEMIDESERT SHALLOW HARDPAN, 10- TO 12-INCH 
PRECIPITATION ZONE, RANGE SITE 

This site is on old alluvial fans, desert mountains, and 
basalt mesas in the Southern Semidesert climatic zone. 
The soils in this range site are shallow and well drained. 
Slopes range from 0 to 30 percent, but they commonly are 
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0 to 15 percent. The surface layer is loam or gravelly loam, 
gravelly fine sandy loam, very cobbly loam, very stony or 
extremely stony sandy loam, and very cobbly sandy loam. 
The underlying material ranges from clay loam to very 
gravelly sandy loam or very cobbly clay. 

Intake rate is slow or moderate. Available water capac- 
ity is 1.5 to 3 inches to the hardpan. The water supplying 
capacity is 3 to 5 inches. Permeability is moderate to slow. 
Roots penetrate to the hardpan at a depth of 8 to 20 inches. 

The potential vegetation is about 45 to 55 percent grass, 
5 to 10 percent forbs, and 35 to 45 percent shrubs. The ap- 
proximate species composition by weight of the potential 
plant community is as follows: 


Species Composition 
Binek Dsl’ conc ch sae eee ba ceeie nee eee eas 20 
Other shrubs (not usually grazed) -~---------_.--________ 18 
Galleta..s2.2 sete eae ees ele set 15 
Red brome 2.2 sosoco eos sa cee sce 15 
Bushimuhl] yj sote oo a 10 
Other grasses 2222-222... 2225222222 ss82 3-522 eee 10 
Total forbs so: 46-5 25 cee ee ee eee 7 
Yucca (not usually grazed) --------------------------_-_ 5 


If this site is in excellent condition, total annual produc- 
tion of air-dry herbage is about 750 pounds per acre in 
years when the amount of moisture is favorable and 435 
pounds per acre in years when the amount of moisture is 
unfavorable. About 75 percent of this production provides 
forage for livestock and wildlife. 

If this site is continuously overgrazed, black grama, bush 
muhly, Indian ricegrass, and Nevada bluegrass decrease 
and galleta, sand dropseed, blackbrush, yellowbrush, and 
yucca increase. If overgrazing continues, it results in an 
almost pure stand of blackbrush and a small amount of 
annual grasses and forbs. 

Seeding is generally not successful on this range site. 
Proper grazing is a suitable management practice for 
range improvement. 


SOUTHERN SEMIDESERT SHALLOW LOAM RANGE SITE 


This site is on mesas, benches, and desert mountains in 
the Southern Semidesert climatic zone. The soils in this 
range site are well drained and shallow over bedrock. 
Slopes range from 1 to 35 percent, but they commonly are 
1 to 20 percent. The surface layer is clay loam, fine sandy 
loam, or very cobbly loam. The underlying material ranges 
from loam to very cobbly loam. 

Intake rate is slow or moderate. Available water capac- 
ity is 1.5 to 3 inches. The water supplying capacity is 2 to 4 
inches. Permeability is slow to moderately rapid. Roots 
penetrate to the bedrock at a depth of 4 to 20 inches. 

The potential vegetation is about 30 to 40 percent grasses, 
2 to 5 percent forbs, and 55 to 60 percent shrubs. The ap- 
proximate species composition by weight of the potential 
plant community is as follows: 


Species Copupoattiow 
Blackbrush ~~.---------------------_------- 40 
Galleta __________. 20 
Sand dropseed —___- 10 
Four-wing saltbush 5 
Mormon tea —-_------. 
Other grasses —.--200 


Other shrubs (not usually grazed) _ 
Range ratany 
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Species Conpasinon 
Other forbs -----------_-__---- we 3 
Globemallow 2 


If this site is in excellent condition, total annual produc- 
tion of air-dry herbage is 850 pounds per acre in years when 
the amount of moisture is favorable and as little as 500 
pounds in years when the amount of moisture is unfavor- 
able. About 95 percent of this production provides forage 
for livestock and big game. 

If this site is continuously overgrazed, especially during 
the growing season, the palatable forage plants decrease. 
If overgrazing continues, blackbrush, cholla, pricklypear, 
and wolfberry dominate the site. 

This range site is not suitable for clearing and seeding, 
but it can be improved by proper grazing use. 


SOUTHERN UPLAND LOAM RANGE SITE 


This site is on alluvial fans, mesas, and flood plains and 
in valleys in the Southern Upland climatie zone. The soils 
in this range site are well drained. Slopes range from 0 to 
10 percent. The surface layer is fine sandy loam, very fine 
sandy loam, loamy fine sand, or clay. The underlying mate- 
rial ranges from clay loam to loam. 

Intake rate is moderate. Available water capacity is 6 to 
12 inches to a depth of 5 feet. The water supplying capacity 
is 6 to 11 inches. Permeability is moderately slow to mod- 
erately rapid. Roots penetrate to a depth of 60 inches or 
more. 

The potential vegetation is about 70 to 80 percent grasses, 
1 to 8 percent forbs, and 15 to 20 percent shrubs. The ap- 
proximate species composition by weight of the potential 
plant community is as follows: 


Species Com position 
Galleta:c.s20 52k ee eh 30 
Blue grama: in ot os ce 1 
Four-wing saltbush __-----.---______------ 15 
Sand. dropséed@! oi2 2- os  os e ec 12 
Black:grama ‘s-. 5-22 -ccs Seo eee sat 10 
Globemallow ~_ 5 
Other grasses ---______--_--..__. 5 
Other forbs (not usually grazed) 3 
Other shrubs (not usually grazed 3 
Spike dropseed ______--_____------------------- eee 2 


If this site is in excellent condition, total annual produc- 
tion of air-dry herbage is about 1,200 pounds per acre in 
years when the amount of moisture is favorable and 500 
pounds per acre in years when the amount of moisture is 
unfavorable. About 95 percent of this production provides 
forage for livestock and big game. 

If this site is continuously overgrazed, black grama, In- 
dian ricegrass, spike dropseed, Nevada bluegrass, four- 
wing saltbush, and globemallow decrease and blue grama, 
galleta, sand dropseed, western wheatgrass, and big sage- 
brush increase. If overgrazing continues, big sagebrush and 
annual grasses and forbs make up most of the vegetation. 

This range site is suitable for brush clearing, seeding, 
and proper grazing management. 


SOUTHERN UPLAND LOAM (SHRUB) RANGE SITE 


This site is on mountains in the Southern Upland cli- 
matic zone. The soils in this range site are well drained. 
Slopes range from 2 to 60 percent, but they commonly are 
10 to 40 percent. The surface layer is very cobbly clay loam 
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or very cobbly sandy loam. The subsoil ranges from clay to 
sandy clay loam. The substratum ranges from clay loam to 
loamy sand. 

Intake rate is slow or moderate. Available water capac- 
ity is 4 to 12 inches to bedrock or to a depth of 5 feet. The 
water supplying capacity is 5 to 11 inches. Permeability is 
slow or moderately slow. 

The potential vegetation is about 25 to 35 percent grasses, 
10 to 15 percent forbs, and 50 to 60 percent shrubs. The ap- 
proximate species composition by weight of the potential 
plant community is as follows: 


Species Com position 
Low sagebrush (not usually grazed) -----------.--__-_____ 20 
Serviceberry:2- 2222222 sense nee 1 
Tall native bluegrass _---------__----__------- 15 
Other shrubsc-- as -cee2o 32 ota ste ne nek 12 
Leptodactylon (not usually grazed) _--_______-__________ 10 
Indian ricegrass _---_-______-_-__---- 5 
Other forbs (not usually grazed) —____-______---_________ 5 
Other grasses ____________-___-___-_____-___-_------------- 5 
Phlox (not usually grazed) ----.-.....---__--- 5 
Sand dropseed) 22222522202 -20 eo ck 5 
Black gram@:.<2-2-235 20sec oe ee ses 3 


If this site is in good condition, total annual production 
of air-dry herbage is about 900 pounds per acre in years 
when the amount of moisture is favorable and 400 pounds 
per acre in years when the amount of moisture is unfavor- 
able. About 60 percent of this production provides forage 
for livestock and big game. 

If this site is continuously overgrazed, black grama, In- 
dian ricegrass, needleandthread, Sandberg bluegrass, and 
tall native bluegrass decrease and leptodactylon, shrubby 
buckwheat, low sagebrush, and yellowbrush increase. 
Serviceberry increases if grazed by cattle and decreases if 
grazed by sheep and big game. If overgrazing continues, 
low sagebrush and annual forbs and grasses make up most 
of the vegetation. 

Chemical spraying and proper grazing are suitable man- 
agement practices for this range site. 


SOUTHERN UPLAND SHALLOW LOAM (JUNIPER-PINYON) RANGE SITE 


Only Bond sandy loam, 1 to 10 percent slopes, is in this 
range site. It is a well-drained soil on mesas in the South- 
ern Upland climatic zone. Slopes range from 1 to 10 per- 
cent. The surface layer is sandy loam. The subsoil is 
gravelly sandy clay loam underlain by bedrock at a depth 
of about 10 to 20 inches. 

Intake rate is moderate. Available water capacity is 1.5 
to 3 inches. The water supplying capacity is 5 to 8 inches. 
Permeability is moderately slow. Most roots penetrate to 
the bedrock. 

The potential vegetation is about 40 to 55 percent Utah 
juniper and pinyon pine, 15 to 25 percent grasses, 1 to 2 
percent forbs, and 20 to 30 percent shrubs. The approxi- 
mate species composition by weight of the potential plant 
community is as follows: 


Species Com posetion 
Utah juniper (not usually grazed) --------...--______-__ 40 
Other shrubs (not usually grazed) ---....---____________ 13 
Desert needlegrass ~--....---__---_------------- 10 
Pinyon pine (not usually grazed) _-..---------.--_-.______ 10 
Yellowbrush (not usually grazed) -....--_------_--_-___. 10 
Big-sagebrush-c2s2suecte ote et ee ae 5 
Other grasses _---.-.--.---_-------- eee 4 


SOIL SURVEY 


Species Composition 
Galletd.2..-. 220 2 3s o8 so ot ee 3 
Indian ricegrass ___________-_-_------__-------_--------- 3 
Votallorhs 2.5 eon dehy bene een aaeays 2 


If this site is in excellent condition, total annual produc- 
tion of air-dry herbage is about 1,500 pounds per acre in 
years when the amount of moisture is favorable and 900 
pounds per acre in years when the amount of moisture is 
unfavorable. About 30 percent of this production provides 
forage for livestock and big game. 

If this site is continuously overgrazed, desert needle- 
grass, Indian ricegrass, globemallow, and cliffrose decrease 
and big sagebrush, pinyon pine, Utah juniper, and yellow- 
brush increase. If overgrazing continues, it results in a 
closed stand of pinyon pine and juniper and an understory 
of only annual forbs and grasses. 

Chaining the pinyon-juniper and seeding are suitable 
for range that is in poor condition. Chaining and proper 
grazing use are suitable for range that is in fair condition. 


SOUTHERN UPLAND STONY SAND (JUNIPER-PINYON) RANGE SITE 


Only Mathis very stony loamy fine sand, 20 to 50 per- 
cent slopes, is in this range site. It is a somewhat exces- 
sively drained soil on disseeted mountains and mesas in 
the Southern Upland climatic zone. Slopes range from 20 
to 50 percent. The surface layer is very stony loamy fine 
sand. The underlying material is very gravelly loamy sand, 
fine sand, or sandy loam. Depth to bedrock ranges from 
20 to 40 inches. 

Intake rate is rapid. Available water capacity is 2.5 to 
3.5 inches. The water supplying capacity is 3 to 5 inches. 
Permeability is moderately rapid. Roots penetrate to a 
depth of 20 to 40 inches. 

The potential vegetation is about 50 to 60 percent pinyon 
pine and Utah juniper, 20 to 30 percent grasses, 1 to 5 per- 
cent forbs, and 10 to 20 percent shrubs. The approximate 
species composition by weight of the potential plant com- 
munity is as follows: 


Species Com position 
Utah juniper (not usually grazed) 
Other grasses _____ 
Needleandthread -----------_-. 
Pinyon pine (not usually grazed 
Other shrubs (not usually grazed) 
Leadbush (not usually grazed) -__. 
Four-wing saltbush 
Nevada bluegrass _ 
Other forbs _____ = 


45 
12 
10 
10 
8 
4 
3 
3 
3 
2 


If this site is in excellent condition, total annual produc- 
tion of air-dry herbage is about 1,200 pounds per acre in 
years when the amount of moisture is favorable and 800 
pounds per acre in years when the amount of moisture is 
unfavorable. About 35 percent of this production provides 
forage for livestock and big game. 

If this site is continuously overgrazed, black grama, In- 
dian ricegrass, needleandthread, Nevada bluegrass, globe- 
mallow, and four-wing saltbush decrease and galleta, sand 
dropseed, leadbush, pinyon pine, and Utah juniper in- 
crease. If overgrazing continues, pinyon pine and Utah 
juniper dominate the site to the exclusion of other plants 
except annual grasses and forbs. 

Chaining and proper grazing use are suitable for this 
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range site. Seeding is not practical because of droughti- 
ness and steep, rough slopes. 


UPLAND LOAM (SUMMER PRECIPITATION) RANGE SITE 


This site is on alluvial fans, stream terraces, upland 
valleys, and mesas in the Southern Upland climatic zone. 
The soils in this range site are well drained. Slopes range 
from 2 to 10 percent. The surface layer is sandy loam, fine 
sandy loam, or silt loam. The underlying material ranges 
from clay loam to fine sandy loam. 

Intake rate is moderate or slow. Available water capac- 
ity is 6 to 11 inches to a depth of 5 feet. The water supply- 
ing capacity is 9 to 11 inches. Permeability is moderately 
slow to moderately rapid. 

The potential vegetation is about 70 to 80 percent 
grasses, 1 to 5 percent forbs, and 15 to 20 percent shrubs. 
The approximate species composition by weight of the 
potential plant community is as follows: 


Species Contpasition 
Bluebunch wheatgrass ---_...--- 40 
Galleta 22-2 J-tec ect ee 15 
Tall native bluegrass ---------------------~------------ 15 
Other. grasses ——2.--- 2 ose n ec cb scene nee 10 
Other shrubs (not usually grazed) -------------.-------- 7 
Total forbs (not usually grazed) ~------------.---------- 5 


Composition 
Pet 


Bitterbrush —__. eet SE 3 
Winterfat .------____ = 3 
Four-wing saltbush ~-_-_-.-----------___...------------ 2 


If this site is in excellent condition, total annual produc- 
tion of air-dry herbage is about 1,500 pounds per acre in 
years when the amount of moisture is favorable and 800 
pounds per acre in years when the amount of moisture is 
unfavorable. About 90 percent of this production provides 
forage for livestock and big game. 

If this site is continuously overgrazed, bluebunch wheat- 
grass, tall native bluegrass, bitterbrush, four-wing salt- 
bush, and winterfat decrease and galleta, Indian rice- 
grass, sand dropseed, needleandthread, and big sagebrush 
increase. If overgrazing continues, juniper and pinyon pine 
invade the site and big sagebrush and annual grasses 
increase. 

Brush clearing, seeding, tree chaining, chemical spray- 
ing, and proper grazing use are suitable management prac- 
tices for this range site. 


UPLAND SAND (JUNIPER-PINYON) SUMMER PRECIPITATION RANGE SITE 


Only Mespun fine sand, 0 to 10 percent slopes, is in this 
range site (fig. 13). It is in excessively drained soil on allu- 
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Figure 13.—An area of Mespun fine sand, 0 to 10 percent slopes, in the Upland Sand (Juniper-Pinyon) range site. 
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vial fans and plateus and in upland valleys in the South- 
ern Upland climatic zone. Slopes range from 0 to 10 
percent. The soil is fine sand to a depth of 60 inches or 
more. 

Intake rate is high. Available water capacity is 3.0 to 
5.0 inches to a depth of 5 feet. The water supplying capac- 
ity is 4 to 6 inches. Permeability is very rapid. Roots pene- 
trate to a depth of 60 inches or more. 

The potential vegetation is about 5 to 15 percent grasses, 
5 to 10 percent forbs, and 70 to 80 percent shrubs and trees. 
The approximate species composition by weight of the 
potential plant community is as follows: 


Species Com post tion 
Utah juniper (not usually grazed) 30 
Pinyon pine (not usually grazed) 20 
Other shrubs --_____ 3 20 
Mormon tea — 10 
Blue grama — 6 
Other grasses __________. 5 
Total forbs (not usually grazed) 5 
Sandhillamuhly: 2222222222 222s eee ee ee 4 


If this site is in excellent condition, total annual produc- 
tion of air-dry herbage is about 1,100 pounds per acre in 
years when the amount of moisture is favorable and 600 
pounds per acre in years when the amount of moisture is 
unfavorable. About 35 percent of this production provides 
forage for livestock and wildlife. 

If this site is continuously overgrazed, Indian ricegrass, 
Nevada bluegrass, and bitterbrush decrease and blue 
grama, sandhill muhly, manzanita, pinyon pine, and juni- 
per increase. If overgrazing continues, it results in a pure 
stand of pinyon pine, juniper, annual grasses, and forbs. 

Chaining and seeding are suitable for this range site. 


UPLAND SHALLOW SHALE (PINYON-JUNIPER) SUMMER PRECIPITATION 
ANGE SITE 


Only Menefee shaly loam, 25 to 60 percent slopes, is in 
this range site. It is a shallow, well-drained soil on very 
steep mountains in the Southern Upland climatic zone. 
Slopes range from 25 to 60 percent. The surface layer is 
gravelly loam or gravelly silty clay loam. The underlying 
material ranges from silt loam to silty clay loam. Depth to 
shale bedrock ranges from 8 to 20 inches. 

Intake rate is slow. Available water capacity is 3 to 4 
inches. The water supplying capacity is 4 to 6 inches. Per- 
meability is slow. Roots penetrate to bedrock. 

The potential vegetation is about 5 to 10 percent grasses, 
5 to 10 percent forbs, and 80 to 90 percent shrubs and trees. 
The approximate species composition of the potential plant 
community is as follows: 


e Composition 
Species Pet 


Pinyon pine (not usually grazed) ---.-.-___-_____________ 30 
Utah juniper (not usually grazed) -------__...___________ 15 
Fremont mahonia (not usually grazed) _..-.--__________ 13 
Other shrubs --_.----_-___-_-____---e_ ee 13 
Birchleaf mahogany _-----_-.___-___-____-__---_----- ee 8 
Mormon: tea‘. 2 soe es os 6 
Otherigrasses 2. i. ee 5 
Total forbs (not usually grazed) 5 
Tall native bluegrass __-_--_-_-------._.--- ee 3 
Needleandthread -_-___-_---------_---_--_--------- 2 


If this site is in excellent condition, total annual produc- 
tion of air-dry herbage is about 900 pounds per acre in 
years when the amount of moisture is favorable and 500 
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pounds per acre in years when the amount of moisture is 
unfavorable. About 40 pereent of this production provides 
forage for livestock and big game. 

If this site is continuously overgrazed, Indian ricegrass, 
needleandthread, Nevada bluegrass, birchleaf mahogany, 
and serviceberry decrease and blue grama, galleta, Fre- 
mont mahonia, pinyon pine, and Utah juniper dominate 
the site to the exclusion of most other plants except annual 
grasses and forbs. 

Chaining and seeding are suitable management prac- 
tices where slopes are not too steep. Proper grazing use is 
suitable for all slopes. 


UPLAND STONY HILLS (JUNIPER) SUMMER PRECIPITATION RANGE SITE 


This site is on mountains and outwash fans in the South- 
ern Upland climatic zone. The soils in this range site are 
well drained to somewhat excessively drained. Slopes 
range from 20 to 70 percent. The surface layer is very grav- 
elly loam, very cobbly sandy loam, or very gravelly sandy 
loam. The underlying material ranges from very gravelly 
loam to very cobbly sandy clay loam. 

Intake rate is moderate to rapid. Available water capac- 
ity is 1 inch to 2 inches. The water supplying capacity is 2 
to 5 inches. Permeability is moderate to moderately rapid. 
Roots penetrate to bedrock at a depth of 8 to 20 inches. 

The potential vegetation is about 30 to 40 percent pinyon 
pine and Utah juniper, 45 to 55 percent grasses, 1 to 3 per- 
cent forbs, and 5 to 10 percent shrubs. The approximate 
species composition by weight of the potential plant com- 
munity is as follows: 


Species Com postion 
Utah juniper (not usually grazed) —---------.--__________ 30 
Indian ricegrass ------__-_-----_-_--------------- 20 
Needleandthread ---_--.--.-_--__-__-_-- 10 
Other-prasses.22522-oos se 10 
Pinyon pine (not usually grazed) __-__-_____-____________ 10 
Big'sagebrush 22-22 oes et oe ee 5 
Drylandsedge? 2 ee 5 
Nevada bluegrass --.-___--_--_------------------------- 5 
Total forbs 3 
Other shrubs (not usually grazed) 2 


If this site is in excellent condition, total annual produc- 
tion of air-dry herbage is about 1,250 pounds per acre in 
years when the amount of moisture is favorable and 900 
pounds per acre in years when the amount of moisture is 
unfavorable. About 60 percent of this production provides 
forage for livestock and big game. 

If this site is continuously overgrazed, especially during 
the growing season, grasses and palatable forbs decrease 
and such plants as big sagebrush, blackbrush, rubber 
rabbitbrush, snakeweed, pinyon pine, and Utah juniper 
increase. If overgrazing continues, it results in a stand 
dominated by Utah juniper, pinyon pine, and unpalatable 
forbs. 

Chaining, seeding, and proper grazing are suitable for 
this range site, depending on slopes. 


UPLAND STONY LOAM (PINYON-JUNIPER) SUMMER PRECIPITATION RANGE SITE 


This site is on mountains and associated alluvial fans 
and in valleys in the Southern Upland climatic zone. The 
soils in this range site are well drained. Slopes range from 
3 to 70 percent, but they commonly are 30 to 70 percent. 
The surface layer is gravelly loam, gravelly sandy loam, 
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Figure 14,—An area of Tacan very stony sandy loam, 30 to 70 percent slopes, in the Upland Stony Loam (Pinyon-Juniper) 
Summer Precipitation range site. 


very cobbly sandy loam, or very stony sandy loam (fig. 14). 
The underlying material ranges from gravelly clay to grav- 
elly or very cobbly sandy loam. Bedrock is at a depth of 30 
to 60 inches or more. 

Intake rate is moderate. Available water capacity is 2 to 
6 inches to bedrock or to a depth of 5 feet. The water sup- 
plying capacity is 3 to 9 inches. Permeability is moderate 
or moderately slow. Most roots penetrate to bedrock or to a 
depth of 5 to 6 feet. 

The potential vegetation is about 10 to 20 percent grasses, 
5 to 10 percent forbs, and 70 to 85 percent shrubs and trees. 
The approximate species composition by weight of the 
potential plant community is as follows: 


Species Com pos ftion 
Other shrubs —_.....---------------------------------.-+ 20 
Utah juniper (not usually grazed) — ee 15 
Indian ricegrass --------.----------. ae 10 
Pinyon pine (not usually grazed) __. sai 10 
Serviceberry -------.------------ a 10 
GANGA totes et eoeoul x saa 5 
Live oak (not usually grazed) we 5 
Needleandthread -__-. = 5 
Nevada bluegrass -~ sie 5 
Other grasses -_---.--------.----. ee 5 
Total forbs (not usually grazed) ~.-------- a3 5 
Yellowleaf silktassel (not usually grazed) --------------- 5 


If this site is in excellent condition, total annual produc- 
tion of air-dry herbage is about 1,750 pounds per acre in 
years when the amount of moisture is favorable and as 
little as 1,000 pounds per acre in years when the amount of 
moisture is unfavorable. About 60 percent of this produc- 
tion provides forage for livestock and big game. 

If this site is continuously overgrazed, especially during 
the growing season, the palatable forage plants decrease. 
If overgrazing continues, live oak, juniper, pinyon pine, un- 
palatable forbs, and annuals take over the site. 

This range site is not suitable for clearing and seeding. 
It is used as a winter grazing area for big game. 


Wildlife * 


The soils of the Washington County Area have been 
placed into nine wildlife suitability groups according to 
their potential to provide specified kinds of wildlife habi- 
tat. This section describes the wildlife suitability groups 
and explains the basis on which they were made. The soils 
in each group can be determined by referring to the 


4 CLYDE Scott, biologist, Soil Conservation Service, helped to prepare 
this section. 


80 SOIL SURVEY 


Figure 15.—This area of Detra soils provides good habitat for woodland wildlife. 


“Guide to Mapping Units.” 


Table 3 lists the elements of wildlife habitat and the 
kinds of habitat and gives the suitability rating of each for 
wildlife suitability groups. 


Suitability is indicated by ratings of good, fair, poor, 
and very poor. A rating of good means that habitats are 
easily improved, maintained, or created (fig. 15). There are 
few or no soil limitations in habitat management, and 
satisfactory results can be expected. A rating of fair means 
that habitats can be improved, maintained, or created, but 
moderate soil limitations affect habitat management or 
development. A moderate intensity of management and 
fairly frequent attention may be required to ensure satis- 
factory results. Poor means that habitats ean be improved, 
maintained, or created, but the soil limitations are severe 


(fig. 16). Habitat management may be difficult and expen- 
sive and require intensive effort. Results are questionable. 
A rating of very poor means that under the prevailing soil 
conditions it is impractical to attempt to improve, main- 
tain, or create habitats. Unsatisfactory results are probable. 


Symbols are used to designate wildlife suitability 
groups. The first figure in the symbol rates open-land 
habitat. The second figure rates woodland habitat. The 
third figure rates wetland habitat, and the fourth figure 
rates rangeland habitat. The numerals 1, 2, 3, and 4 are 
used to designate the quality of rating for each kind of 
habitat: 1 is good, 2 is fair, 3 is poor, and 4 is very poor. 
For example, “1242” is used to designate the wildlife suit- 
ability group that has good potential as openland, fair for 
woodland, very poor for wetland, and fair for rangeland 
habitat. Irrigated groups have a fifth character, “I,” added 


TABLE 3.—Potential for elements of wildlife 


Wildlife suitability group 


Very poor \ 
Poor to very poor _-_| Poor to very poor —__| Fair —__ 


Very poor 


Wildlife habitat elements 


Grain and Domestic grasses Wild herbaceous Hardwood Coniferous 
seed crops and legumes plants trees plants 


_| Fair to good 
Fair to good 
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Figure 16.—This area of Pintura soils is poorly suited to use as habitat for rangeland wildlife. 


to the end of the symbol separated by a hyphen 

The elements of wildlife habitat are considered in deter- 
mining the potential of the wildlife suitability groups for 
open-land, woodland, wetland, and rangeland habitat. The 
ratings for the kinds of wildlife habitat are based on the 
elements in the habitat. For example, as elements for open- 
land habitat, grain and seed crops, domestic grasses and 
legumes, and wild herbaceous plants are given greater 
weight than hardwood trees. 

In the survey area open-land habitat is defined as areas 
of cropland, pasture, and meadow and areas overgrown 
with grasses, herbs, shrubs, and vines. Woodland habitat 
is defined as wooded areas that contain either hardwood or 
coniferous trees and shrubs or a mixture of both. Wetland 
habitat is defined as swampy, marshy, or open-water areas. 
Rangeland habitat is defined as areas of natural range that 
has a mixture of grasses, herbs, and shrubs. 


habitat and kinds of wildlife habitat 


Wildlife habitat elements—Continued 


Shru 


Poor to very poor ---]| Poor to very poor -__| 
Very poor ___-__--- 
Poor to very poor ___| 
Poor to very poor ___| 
Very poor -_- 


uke sid areas ass 


Very poor 
Very poor —-_ 
Very poor —--------| 


The nine wildlife suitability groups in the survey area 
and important soil features and kinds of native vegetation 
in these groups are described in the following paragraphs. 


WILDLIFE SUITABILITY GROUP 1242-1 


The soils in this group are deep and are dominantly well 
drained. They are on alluvial fans, flood plains, terraces, 
and foothills and in valleys. Most areas are irrigated. 
Slopes are dominantly 0 to 5 percent. The surface layer is 
mainly silty clay loam, but in places it is fine sandy loam, 
sandy loam, or loam. 

Available water capacity is 5 to 12 inches to a depth of 
5 feet. Average annual precipitation is dominantly 8 to 14 
inches, average annual temperature generally is 57° to 67° 
F but ranges from 45° to 52°, and the frost-free period is 
190 to 200 days. 


Kinds of wildlife habitat 
Rangeland 


Very poor —-------- 
Very poor --------_| 
Very poor --__----- e 
Very poor ------_-_| Fair. 
Good. 
Fair. 
Poor. 
Very poor. 
Very poor. 


Very poor —.-------| 
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WILDLIFE SUITABILITY GROUP 2141 


The soils in this group are deep and moderately deep 
and are well drained. They are on mountains and mesas. 
Slopes range from 2 to 50 percent but are dominantly 2 to 
30 percent. The surface layer is fine sandy loam or cobbly 
fine sandy loam. 

Available water capacity is 6 to 10 inches. The water 
supplying capacity is 8 to 16 inches. Average annual pre- 
cipitation is 14 to 18 inches, average annual temperature is 
42° to 51° F, and the frost-free period is 90 to 160 days. 

The native vegetation is mostly Gambel oak, big sage- 
brush, serviceberry, snowberry, peavine, Kentucky blue- 
grass, slender wheatgrass, and bromegrass. 


WILDLIFE SUITABILITY GROUP 2242-1 


The soils in this group are mainly deep, are sloping, and 
are well drained. They are on alluvial fans, benches, and 
terraces and in valleys. Slopes are mainly 1 to 6 percent, 
but in some areas they are as much as 10 percent. The sur- 
face layer ranges from loamy fine sand to silty clay loam. 
These soils are irrigated. 

Available water capacity is 6 to 12 inches to a depth of 
5 feet. Average annual precipitation is 8 to 14 inches, aver- 
age annual temperature ranges from 45° to 67° F, and the 
frost-free period is 120 to 200 days. 


WILDLIFE SUITABILITY GROUP 2242 


The soils in this group are deep and well drained. They 
are on alluvial fans and terraces and in valleys. Slopes are 
dominantly 0 to 6 percent, but in some areas they are as 
much as 10 percent. The surface layer is dominantly fine 
sandy loam, sandy loam, silt loam, or loamy fine sand, but 
the Springerville soil has a surface layer of clay. 

The water supplying capacity is 6 to 11 inches. Average 
annual precipitation is 11 to 15 inches, average annual 
temperature is 45° to 56° F, and the frost-free period is 
120 to 170 days. 

The native vegetation is mostly Indian ricegrass, galleta, 
squirreltail, big sagebrush, and scattered pinyon pine and 
Utah juniper. Some of these soils are used for nonirrigated 
wheat. 


WILDLIFE SUITABILITY GROUP 3141 


The soils in this group are moderately deep or deep, well- 
drained gravelly and cobbly soils. They are on foothills and 
mountains. Slopes range from 0 to 60 percent. The surface 
layer ranges from cobbly loam to very stony silt loam. The 
subsoil and substratum are clay loam, very gravelly clay 
loam, very cobbly clay loam, or very cobbly clay. Depth to 
bedrock ranges from 21 to 60 inches or more. 

Available water capacity is 2.5 to 7 inches. The water 
supplying capacity is 12 to 15 inches. Average annual pre- 
cipitation is 16 to 18 inches, average annual temperature 
ranges from 42° to 50° F, and the frost-free period is 90 to 
120 days. 

The native vegetation is mostly Gambel oak, ponderosa 
pine, serviceberry, snowberry, tall native bluegrass, Let- 
terman needlegrass, and western wheatgrass. 


WILDLIFE SUITABILITY GROUP 3242 
The soils in this group range from shallow to deep and 
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are well drained to excessively drained. They are on moun- 
tains, foothills, mesas, and alluvial fans. Slopes range from 
1 to 70 percent. The surface layer ranges from fine sand to 
very cobbly clay loam or extremely stony sandy loam. 

Available water capacity ranges from 1.5 to 12 inches. 
The water supplying capacity ranges from 3 to 11 inches. 
Average annual precipitation is 10 to 18 inches, average 
annual temperature generally ranges from 45° to 59° F 
but is 42° to 45° on the Paunsaugunt soil, and the frost-free 
period is 120 to 170 days. 

The native vegetation is tall native bluegrass, galleta, 
live oak, big sagebrush, Mormon tea, Utah juniper, and 
pinyon pine. 


WILDLIFE SUITABILITY GROUP 4343 


The soils in this group are shallow to deep and are well 
drained and somewhat excessively drained. They are on 
desert mountains, foothills, mesas, and alluvial fans. 
Slopes range from 0 to 40 percent, but they are dominantly 
0 to 10 percent. The surface layer ranges from fine sand to 
clay loam and to very stony loam or very cobbly loam. 

Available water capacity ranges from 1 inch to 12 inches. 
The water supplying capacity is 2 to 8 inches. Average an- 
nual precipitation is 6 to 18 inches, average annual tem- 
perature is 52° to 67° F, and the frost-free period is 160 to 
195 days. 

The native vegetation is mostly creosotebush, black- 
brush, Mormon tea, galleta, Indian ricegrass, filaree, and 
yellowbrush. 


WILDLIFE SUITABILITY GROUP 4424 


The soils in this group are deep and are moderately well 
drained to poorly drained. They are on flood plains and in 
low valleys. Slopes range from 0 to 5 percent. The surface 
layer is mostly silty clay loam, silt loam, or fine sand. Most 
areas of these soils are not irrigated, but they are adjacent 
to water areas and have a fluctuating water table at a 
depth of 12 to 24 inches. 

Average annual precipitation is 8 to 11 inches, average 
annual temperature is 57° to 67° F, and the frost-free 
period is 190 to 200 days. 

The native vegetation is mostly cottonwood, box elder, 
willows, sedges, wiregrass, saltgrass, alkali bluegrass, and 
forbs. 


WILDLIFE SUITABILITY GROUP 4444 


In this group are land types that are very shallow and 
are very steep or actively eroding. 

The native vegetation is a sparse stand of desert shrubs 
and grasses at lower elevations and scattered pinyon pine 
and shrubs at some higher elevations. 


Food and cover 


The kind of habitat needed by wildlife depends on the 
species. Some kinds of wildlife live in woodland, others in 
open farmland. Ducks and some others require water. Food 
requirements differ among different kinds of wildlife. 

Table 4 indicates wildlife species that live in the Wash- 
ington County Area and their preferred habitats. 
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TABLE 4,—Species of wildlife and kind of habitat 


[An asterisk in the first column indicates that these species are endangered. Symbol xx means a major habitat; symbol x means a minor habitat. ] 


Wildlife species 


*Abert’s squirrel'ccics.c2lo2ecet 8 ee 
Band-tailed pigeon ------_-.__-_----________--___-__----- 


Blacktailed jackrabbit ---------------_-_-_------- 
Blue grouse(s-22 2222S be ee ee 
Bobeaties. issu on eso case oe ee 


Chukar 2n-ceos sfc tsetse 


Desert bighorn sheep 
* Desert tortoise - 

Ducks _---_. 

Gambel’s qu 

Geese ________ 
* Gila monster _ 

Golden eagle __-_____-__-______- 

Kit fOX Soe 52 oe os a ee ak ee ee 


Ring-necked pheasant ----.---.-.-.._---_-_-_---_---___. 
Shore:birds. 225.5242 52s tas Stl po 
OK Urn sk A te Pee 
Songbirds 2-9 eso ee 
* Utah prairie dog ---.--------__-__-__-------.----_---_ 
Weasel 
* Western burrowing owl 
Wild turkey 


Woodland 


Some soils in the Washington County Area have poten- 
tial for growing trees. These soils are mainly in Zion Na- 
tional Park, where trees were harvested from the time of 
settlement of the survey area until the Park was estab- 
lished. This section briefly discusses the system of wood- 
land suitability grouping and then describes the woodland 
suitability groups into which the soils have been placed. 

The woodland suitability grouping consists of three 
categories: woodland suitability class, used to express 
site quality; woodland suitability subclass, used to express 
restrictions or limitations for woodland use; and woodland 
suitability groups, used to summarize practicable soil- 
woodland interpretations. 

Woodland suitability classes are a convenient relative 
measure of the soils’ wood-producing ability. Under this 
system the highest producing soils are designated as class 
1, and progressively lower sites range to class 7. The soils 
within this survey area are in classes 5 and 6. Class 5 
equals a site index of 57 to 70, and class 6, a site index of 
43 to 56. 

Woodland suitability subclasses are shown by a lower- 
case letter, which indicates the dominant soil limitation. 
Some soils have more than one limitation. Priority in plac- 
ing soils in subclasses is as follows: Subclass d indicates 
restricted root depth because of shallowness. Subclass s 


Kind of habitat 


Rangeland 


XX 


indicates sandy soils that have low available moisture 
capacity. Subclass f means fragmental or skeletal soils 
that have a large amount of gravel or cobbles in the profile. 
Subclass r indicates relief, or soils that are restricted by 
steepness. Subclass o means slight or no limitations, except 
those imposed by climate and other local factors. 

Woodland suitability groups are designated by an Arabic 
number. They group classes and subclasses into suitability 
groupings as needed for local management and interpreta- 
tion. 

Site index is used to show the potential productivity of 
woodland soils, Site index in the survey area is a numerical 
expression of total height of trees in feet attained at 100 
years of age. This factor is obtained by comparing the age 
and height of representative trees. Ponderosa pine is the 
only species for which site index is listed in this section. 


WOODLAND SUITABILITY GROUP 50) 


The soils in this group are deep and are well drained. 
Slopes are 2 to 5 percent. The surface layer is fine sandy 
loam about 25 inches thick, and the underlying material is 
clay. 

Permeability is moderately slow. The water supplying 
capacity is 11 to 14 inches. Available water capacity is 7 to 
11 inches. Average annual precipitation is 16 to 18 inches. 

The site index is 56 to 60. The average annual growth 
potential for ponderosa pine is 85 board feet per acre. 
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The hazard of erosion, equipment limitations, plant com- 
petition, and windthrow hazard are slight. Seedling mor- 
tality is moderate. 


WOODLAND SUITABILITY GROUP 6d] 


The soils in this group are shallow and are well drained. 
Slopes are 2 to 30 percent. The surface layer is gravelly silt 
loam or cobbly silt loam that is underlain by very gravelly 
loam or very cobbly silty clay. Limestone bedrock is at a 
depth of 10 to 20 inches. 

Permeability is slow to moderately rapid. The water sup- 
plying capacity is 3 to 6 inches. Available water capacity is 
1 inch to 6 inches. Average annual precipitation is 16 to 18 
inches. 

The site index is 50. The average annual growth poten- 
tial for ponderosa pine is 64 board feet per acre. 

The equipment restrictions, plant competition, and 
windthrow hazard are slight, and the hazard of erosion 
and the seedling mortality are moderate. 


Recreation 


Knowledge of soils is necessary in planning, developing, 
and maintaining areas used for recreation. In table 5 the 
soils of the Washington County Area are rated according 
to limitations that affect their use for camp areas, picnic 
areas, playgrounds, and paths and trails. 

In table 5 the soils are rated according to three degrees 
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of limitations—none to slight, moderate, and severe—for 
the specified uses. For all of these ratings, it is assumed 
that a good cover of vegetation can be established and 
maintained. A limitation of none to slight means that soil 
properties are generally favorable and limitations are so 
minor that they can be easily overcome. A moderate limi- 
tation can be overcome or modified by planning, design, or 
special maintenance. A severe limitation means that costly 
soil reclamation, special design, intense maintenance, or a 
combination of these is required. 

Camp areas are used intensively for tents, small camp 
trailers and motor homes, and the accompanying activities 
of outdoor living. Little preparation of the site is required 
other than shaping and leveling for tent and parking areas. 
Camp areas are subject to heavy foot traffic and limited 
vehicular traffic. The best soils have gentle slopes, good 
drainage, a surface free of rocks and coarse fragments, 
freedom from flooding during periods of heavy use, and a 
surface that is firm after rain but not dusty when dry. 

Picnic areas are attractive natural or landscaped tracts 
used mainly for preparing meals and eating outdoors. 
These areas are subject to heavy foot traffic. Most of the 
vehicular traffic, however, is confined to access roads. The 
best soils are firm when wet but not dusty when dry, are 
free of flooding during the season of use, and do not have 
slopes or stoniness that greatly increases cost of leveling 
sites or of building access roads. 

Playgrounds are areas used intensively for baseball, 


TABLE 5.—Ratings and limitations of the soils for recreation 


Paths and trails 


cea Mapping unit Camp areas Picnic areas 

BA Badland ---_-__--_-_-__ Severe: slopes of more Severe: slopes of more 

than 15 percent. than 15 percent. 

BB Badland, very steep_--_-_| Severe: slopes of more Severe: slopes of more 

than 15 percent. than 15 percent. 

BED Bermesa fine sandy Slight if slopes arelto8 | Slight if slopes are 1 to 8 
loam, 1 to 10 percent ercent, percent. 
slopes. oderate if slopes are 8 Moderate if slopes are 8 

to 10 percent. to 10 percent. 

BF Bermesa-Rock land 
association: 

Bermesa loamy fine Slight if slopes arelto&8 | Slight if slopes are 1to8 
sand, 1 to 10 percent percent. percent. 
slopes. Moderate if slopes are8 Moderate if slopes are 8 
Rock land part too to 10 percent. to 10 percent. 
variable to be rated. 

BOD Bond sandy loam, 1to10! Slight if slopes arel to8 Slight if slopes are 1 to 8 
percent slopes. percent. percent. 

Moderate if slopes are 8 Moderate if slopes are 8 
to 10 percent. to 10 percent. 

caD Caval fine saniey. loam,2 | Slightif slopes are2to8 | Slight if slopes are 2 to8 
to 10 percent slopes. ercent. ercent. 

oderate if slopes are 8 oderate if slopes are 8 
to 10 percent. to 10 percent. 

CEF Cave gravelly sandy Moderate if slopes are 7 Moderate if slopes are 7 
loam, 7 to 30 percent to 15 percent or surface to 15 percent or surface 
slopes. area is 20 to 35 percent area is 20 to 35 percent 

gravel, gravel. 
Severe if slopes are 15to | Severe if slopes are 15 to 
30 percent. 30 percent. 

CFD Cave gravelly sandy Moderate: surface area Moderate: surface area 
loam, low rainfall, 2 to is 20 to 35 percent is 20 to 35 percent 
7 percent slopes. gravel. gravel. 


Severe: slopes of more 
than 6 percent. 


Severe: slopes of more 
than 6 percent. 


Moderate if slopes are 1 
to 6 percent. 

Severe if slopes are 6 to 
10 percent. 


Moderate if slopes are 1 
to 6 percent. 

Severe if slopes are 6 to 
10 percent. 


Severe: bedrock at a 
depth of less than 20 
inches. 


Moderate if slopes are 2 
to 6 percent. 

Severe if slopes are 6 to 
10 percent. 


Severe: indurated hard- 
pan at a depth of less 
than 20 inches. 


Severe: indurated hard- 
pan at a depth of less 
than 20 inches. 


Severe: slopes of more 
than 25 percent. 


Severe: slopes of more 
than 25 percent. 


None to slight. 


None to slight. 


None to slight. 


None to slight. 


Moderate if surface area 
is 20 to 35 percent 
gravel, 

Severe if slopes are 25 to 
30 percent. 


Moderate: surface area 
is 20 to 35 percent 
gravel. 


nial 
CHF 


cl 


CoC 


cPD 


CRF 


CSE 


CUF 


DAG 


080 


DKG 
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TABLE 5.—Ratings and limttations of the soils for recreation —Continued 


Chilton gravelly loam, 
5 to 30 percent slopes. 


Cinder land ------_--_--- 


Clovis fine sandy loam, 
1 to5 percent slopes. 


Clovis-Pastura complex, 
1 to 10 percent slopes: 
Clovis fine sandy 
loam, 1 to 5 percent 
slopes. 


Pastura gravelly loam, 
2 to 10 percent slopes. 


Co}lbran very cobbly 
clay loam, 2 to 30 per- 
cent slopes. 


Curhollow gravelly fine 
sandy loam, 2 to 10 per- 
cent slopes. 


Curhollow-Rock outcrop 
complex, 10 to 30 per- 
cent slopes: 

Curhollow gravelly 
fine sandy loam, 10 
to 30 percent slopes. 


Rock outcrop part is 
too variable to be 
rated. 


Dagflat-Motoqua com- 
plex, 30 to 70 percent 
slopes: 

Dagflat very cobbly 
sandy loam, 30 to 60 
percent slopes. 


Motoqua very gravelly 
sandy loam, 30 to 70 
percent slopes. 


Dalean cobbly loam, 0 to 


15 percent slopes. 


Detra-Kolob complex, 20 


to 50 percent slopes: 
Detra fine sandy loam, 
20 to 30 percent 
slopes. 


Kolob very stony silt 
loam, 20 to 50 per- 
cent slopes. 


Moderate if surface area 
is 20 to 30 percent 
gravel and cobbles or 
slopes are5 to 15 
percent. 

Severe if slopes are 15 to 
30 percent. 


Severe: slopes of more 
than 15 percent; more 
than 50 percent gravel 
and cobbles. 


None to slight ~-_------_ 


None to slight ___-----__ 


Moderate: surface area 
is 20 to 35 percent 
gravel, 


Severe: surface area is 
more than 50 percent 
cobbles. 


Moderate: surface area 
is 25 to 50 percent 
gravel; slopes of 2 to 10 
percent. 


Moderate if surface area 
is 25 to 50 percent 
gravel or slopes are 10 
to 15 percent. 

Severe if slopes are 15 to 
30 percent. 


Severe: slopes of 30 to 60 
percent; surface area is 
more than 50 percent 
cobbles. 

Severe: slopes of 30 to 70 
percent; surface area is 
more than 40 percent 
gravel and cobbles. 


Moderate: surface area 
is 40 to 50 percent cob- 
bles, gravel, and stones, 


Severe: slopes of 20 to 30 
percent. 


Severe: slopes of 20 to 50 
percent; surface area is 
30 percent stones. 


Moderate if surface area 
is 20 to 30 percent 
gravel and cobbles or 
slopes are 5 to 15 
percent. 

Severe if slopes are 15 to 
30 percent. 


Severe: slopes of more 
than 15 percent; more 
than 50 percent gravel 
and cobbles. 


None toslight _--_______ 


None to slight -------___ 


Moderate: surface area 
is 20 to 35 percent 
gravel. 


Severe: surface area is 
more than 50 percent 
cobbles. 


Moderate: surface area 
is 25 to 50 percent 
gravel; slopes of 2 to 10 
percent. 


Moderate if surface area 
is 25 to 50 percent 
gravel or slopes are 10 
to 15 percent, 

Severe if slopes are 15 to 
30 percent. 


Severe: slopes of 30 to 60 
percent; surface area is 
more than 50 percent 
cobbles. 

Severe: slopes of 30 to 70 
percent; surface area is 
more than 40 percent 
gravel and cobbles. 


Moderate: surface area 
is 40 to 50 percent cob- 
bles, gravel, and stones; 
slopes of 0 to 15 
percent. 


Severe: slopes of 20 to 30 
percent. 


Severe: slopes of 20 to 30 
percent; surface area is 
30 percent stones. 


Severe: surface area is 
more than 20 percent 
gravel. 


Severe: slopes of more 
than 6 percent; more 
than 20 percent gravel 
and cobbles; bedrock at 
a depth of less than 20 
inches. 


Slight if slopes are 1 to 
2 percent. 

Moderate if slopes are 2 
to 5 percent. 


Slight if slopes are 1 to 2 
percent. 

Moderate if slopes are 2 
to 5 percent. 

Severe: bedrock at a 
depth of less than 20 
inches. 


Severe: surface area is 
more than 50 percent 
cobbles. 


Severe: surface area is 
25 to 50 paren. gravel; 
slopes of 2 to 10 per- 
cent; bedrock at a depth 
of less than 20 inches. 


Severe: surface area is 25 
to 50 percent pravel; 
bedrock at a depth of 
less than 20 inches; 
slopes of 10 to 30 
percent. 


Severe: slopes of 30 to 60 
percent; surface area is 
more than 50 percent 
cobbles. 

Severe: slopes of 30 to 70 
percent; surface area is 
more than 40 percent 
gravel and cobbles; bed- 
rock at a depth of less 
than 20 inches. 


Severe: surface area is 
more than 20 percent 
cobbles, gravel, and 
stones; slopes of 0 to 15 
percent. 


Severe: slopes of 20 to 30 
percent. 


Severe: slopes of 20 to 50 
percent; surface area is 
30 percent stones. 


85 


sain ue eee Pen 


Moderate if surface area 
is 20 to 30 percent 
gravel or slopes are 5 to 
25 percent. 

Severe if slopes are 25 to 
30 percent. 


Severe: slopes of more 
than 25 percent; sur- 
face area more than 50 
percent gravel and 
cobbles, 


None to slight. 


None to slight. 


Moderate: surface area 
is 20 to 85 percent 
gravel, 


Severe: surface area is 
more than 50 percent 
cobbles. 


Moderate: surface area 
is 25 to 50 percent 
gravel. 


Moderate: surface area 
is 25 to 50 percent 
gravel; slopes of 10 to 
30 percent. 


Severe: slopes of 30 to 60 
percent; surface area is 
more than 50 percent 
cobbles. 

Severe: slopes of 30 to 70 

ercent; surface area 
18 more than 40 percent 
gravel and cobbles; bed- 
rock at a depth of less 
than 20 inches. 


Moderate: surface area 
is 40 to 50 percent cob- 
bles, gravel, and stones. 


Moderate if slopes are 20 
to 25 percent. 

Severe if slopes are 25 to 
30 percent. 

Severe: surface area is 
30 percent stones. 
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DrB 


DU 
EA 


EB 


FA 


GA 


HbC 


HD 


HG 


IAF 


SOIL SURVEY 


TABLE 5.—Ratings and limitations of the soils for recreation —Continued 


ayo essa a Pecos nae ce ay 


Draper loam, 2 to 5 per- 
cent slopes. 


Dune land -_----_----__- 
Eroded land-Shalet 


complex: 
Eroded land part too 
variable to be rated. 
Shalet clay loam, 2 to 
20 percent slopes. 


Eroded land-Shalet com- 
plex, warm: 
Eroded land part too 
variable to be rated. 
Shalet clay loam, 
warm, 2 to 20 percent 
slopes. 


Fluvaquents and Torri- 
fluvents, sandy. 


Gullied land______--___. 


Hantz silty clay loam ___ 


Harrisburg fine sandy 
loam, 1 to 5 percent 
slopes. 


Harrisburg-Rock land 
association: 
Harrisburg fine sandy 
loam, 5 to 20 percent 
slopes. 


Rock land part too 
variable to be rated. 


Hobog-Rock land 
association: 
Hobog very cobbly 
loam, 3 to 40 percent 
slopes. 


Rock land part too 
variable to be rated. 


Isom cobbly sandy loam, 
3 to 30 percent slopes. 


Ivins loamy fine sand ___ 


Ivins loamy fine sand, 
hummocky. 


Moderate: somewhat 
poorly drained. 


Severe: loose sand __-___ 


Moderate if slopes are 2 
to 15 percent: slow per- 
meability; clay loam 
surface layer. 

Severe if slopes are 15 to 
20 percent. 


Moderate if slopes are 2 
to 15 percent: slow per- 
meability; clay loam 
surface layer. 

Severe if slopes are 15 to 
20 percent. 


Severe: ‘poorly drained; 
floods during season of 
use. 


Moderate to severe: on- 
site investigation 
needed because highly 
variable in slope and 
texture. 


Moderate: silty clay 
loam surface layer. 


None to slight _--___-____ 


Slight if slopes are 5 to 8 
percent. 

Moderate if slopes are 8 
to 15 percent. 

Severe if slopes are more 
than 15 percent. 


Moderate if slopes are 3 
to 15 percent: surface 
area is 35 to 50 percent 
cobbles and gravel. 

Severe if slopes are 15 to 
40 percent. 


Moderate if slopes are 3 
to 15 percent: surface 
area is 35 to 50 percent 
cobbles and gravel. 

Severe if slopes are 15 to 
30 percent. 


Moderate: loamy fine 
sand surface layer. 


Severe: loose sand; sub- 
ject to blowing. 


Moderate: somewhat 
poorly drained. 


Severe: loose sand ______ 


Moderate if slopes are 2 
to 15 percent: clay 
loam surface layer. 

Severe if slopes are 15 to 
20 percent. 


Moderate if slopes of 2 to 
15 percent: clay loam 
surface layer. 

Severe if slopes are 15 to 
20 percent. 


Severe: poor drained; 
floods during season of 
use. 


Moderate to severe: on- 
site investigation 
needed because highly 
variable in slope and 
texture. 


Moderate: silty clay 
loam surface layer. 


None to slight -_-_---___ 


Slight if slopes are 5 to8 
percent. 

Moderate if slopes are 8 
to 15 percent. 

Severe if slopes are more 
than 15 percent. 


Moderate if slopes are 3 
to 15 percent: surface 
area is 35 to 50 percent 
cobbles and gravel. 

Severe if slopes are 15 to 
40 percent. 


Moderate if slopes are 3 
to 15 percent: surface 
area is 35 to 50 percent 
cobbles and gravel. 

Severe if slopes are 15 to 
30 percent. 


Moderate: loamy fine 
sand surface layer. 


Severe: loose sand; sub- 
ject to blowing. 


Moderate: somewhat 
poorly drained. 


Severe: sand texture ___ 


Severe: shale at adepth 
of less than 20 inches; 
slopes of 2 to 20 
percent. 


Severe: shale at adepth 
of less than 20 inches: 
slopes of 2 to 20 
percent. 


Severe: poorly drained; 
floods during season of 
use. 


Moderate to severe: on- 
site investigation 
needed because highly 
variable in slope and 
texture. 


Moderate: silty clay 
loam surface layer; 
slow permeability. 


Moderate: indurated 
hardpan at a depth of 
20 to 40 inches. 


Severe: slopes of 5 to 20 
percent. 


Severe: bedrock ata 
depth of less than 20 
inches; surface area is 
more than 20 percent 
cobbles and gravel; 
slopes of 3 to 40 
percent. 


Severe: surface area is 
more than 20 percent 
cobbles and gravel; 
slopes of 3 to 30 
percent. 


Moderate: loamy fine 
sand surface layer; 
slopes of 1 to 5 percent. 


Severe: loose sand; sub- 
ject to blowing. 


Moderate: somewhat 
poorly drained. 


Severe: sand texture. 


Moderate: clay loam 
surface layer. 


Moderate: clay loam 
surface layer. 


Severe: peony drained; 
floods during season of 
use. 


Moderate to severe: on- 
site investigation 
needed because highly 
variable in slope and 
texture. 


Moderate: silty clay 
loam surface layer. 


None to slight. 


Slight if elapes are 5 to 
15 percent. 

Moderate if slopes are 15 
to 20 percent. 


Moderate if slopes are 3 
to 25 percent: surface 
area is 35 to 50 percent 
cobbles and gravel. 

Severe if slopes are more 
than 20 percent. 


Moderate if slopes are 3 
to 25 percent: surface 
area is 35 to 50 percent 
cobbles and gravel. 

Severe if slopes are more 
than 25 percent. 


Moderate: loamy fine 
sand surface layer. 


Severe: loose sand; sub- 
ject to blowing. 
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JaB Junction fine sandy None to slight -------___ None to slight _.---____. None to slight _-.-______ None to slight. 
loam, 1 to 2 percent 
slopes. 

Jac Junction fine sandy None to slight ------____ None to slight —-----____ None to slight --__-____-_ | None to slight. 
loam, 2 to 5 percent 
slopes. 

KAE Kinesava fine sandy Severe: slopes of 15 to Severe: slopes of 15 to Severe: slopes of 15 to Severe: slopes of 15 to 
loam, 15 to 25 percent 25 percent. 25 percent. 25 percent. 25 percent. 
slopes. 

KBD Kinesava-Detra fine 
sandy loams, 2 to 15 
percent slopes: 

Kinesava fine sandy Moderate: slopes of 2 to Slight if slopes are 2 to Moderate if slopes are 2 None to slight. 
loam, 2 to 15 percent 15 percent; moderately 8 percent. to 6 percent: moder- 
slopes. slow permeability. Moderate if slopes are 8 ately slow permea- 

to 15 percent. bility. 
Severe if slopes are 6 to 
15 percent. 

Detra fine sandy loam, | None toslight ____-_____ None to slight __________ | Moderate: slopes of 2 to None to slight. 
2 to 5 percent slopes. 5 percent. 

KCE Kinesava complex, 2 to 
30 percent slopes: 

Kolob silt loam, brown | Moderate if slopes are 10 | Moderate if slopes are 10 | Severe: slopes of 10 to 30 | Slight if slopes are 10 to 
variant, 10 to 80 per- to 15 percent: moder- to 15 percent. percent. 15 percent. 
cent slopes. ately slow permea- Severe if slopes are more Moderate if slopes are 15 

bility. than 15 percent. to 25 percent. 
Severe if slopes are more Severe if slopes are more 
than 15 percent. than 25 percent. 

Kinesava fine sandy Moderate: moderately Slight if slopes are 2to8 | Moderate if slopes are 2 None to slight. 
loam, 2 to 15 percent slow permeability; percent. to 6 percent: moder- 
slopes. slopes of 2 to 15 Moderate if slopes are 8 ately slow permea- 

percent. to 15 percent. bility. 
Severe if slopes are 6 to 
15 percent. 

KD Kolob-Detra association: 

Kolob fine sandy loam, Severe: slopes of 20t050 | Severe: slopes of 20to 50 | Severe: slopes of 20 to50 | Moderate if slopes are 20 

20 to 50 percent slopes. percent. percent. percent. to 25 percent. 

Severe if slopes are 25 to 
50 percent. 
Detra fine sandy loam, Slight if slopes are5to8 | Slightifslopesare5to8 | Severe: slopes of 5 to 20 Slight if slopes are 5 to 
5 to 20 pereent slopes. ercent. percent. percent. 15 percent. 
oderate if slopes are 8 Moderate if slopes are 8 Moderate if slopes are 15 
to 15 percent. to 15 percent. to 20 percent. 
Severe if slopes are 15 to | Severe if slopes are 15 to 
20 percent. 20 percent. 

KHC Kolob-Hogg complex, 2 
to 8 percent slopes: 

Kolob cobbly fine Moderate: surface area Moderate: surface area Severe: surface area is Moderate: surface area 
sandy loam, 2 to8 is 20 to 85 percent is 20 to 35 percent more than 20 percent is 20 to 35 percent 
percent slopes. cobbles. cobbles. cobbles. cobbles. 

Hogg fine sandy loam, | Nonetoslight _--___..__ None to slight __-_______ Moderate: slopes of 2 to None to slight. 

2 to 5 percent slopes. 5 percent. 

KLG Kolob-Paunsaugunt 
complex, 20 to 60 per- 
cent slopes: 

Kolob cobbly fine Severe: slopes of 20 to 60 | Severe: slopes of 20 to 60 | Severe: slopes of 20 to 60 | Moderate if slopes are 20 
sandy loam, 20 to 60 percent. percent. percent. to 25 percent. 
percent slopes. Severe if slopes are 25 to 

60 percent. 

Paunsaugunt gravelly | Severe: slopes of 30 to 50 | Severe: slopes of 30to50 | Severe: slopes of 30 to 50 | Severe: slopes of 30 to 50 
silt loam, 30 to 50 percent. percent. percent; bedrock at a percent. 
percent slopes. depth of less than 20 

inches, 

LA Lava flows: properties 
too variable to be rated. 

Lb Lavate sandy loam -_-___ None to slight -------_-. None to slight ----.-____ Moderate: slopes of 2 to None to slight. 

4 percent. 
LcB LaVerkin fine sandy None to slight -------_-_ None to slight -----..___ None to slight -----_-___ None to slight. 


loam, 1 to 2 percent 
slopes. 
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LaVerkin fine sandy 
loam, 2 to 5 percent 
slopes. 


LaVerkin silty clay 
loam, 1 to 2 percent 
slopes. 


Leeds silty clay loam, 0 
to 1 percent slopes. 


Leeds silty clay loam, 1 
to 2 percent slopes. 


Leeds silty clay loam, 5 
to 10 percent slopes. 


Magotsu-Pastura com- 
plex, 2 to 20 percent 
slopes: 

Magotsu very cobbly 
joam, 2 to 20 percent 
slopes. 


Pastura gravelly loam, 
2 to 10 percent slopes. 


Mathis-Rock outcrop 
complex, 20 to 50 per- 
cent slopes: 

Mathis very stony 
loamy fine sand, 20 
to 50 percent slopes. 

Rock outcrop part too 
variable to be rated. 


Menefee-Rock outcrop 
complex, 25 to 60 per- 
cent slopes: 

Menefee shaly loam, 
25 to 60 percent 
slopes. 


Rock outcrop part too 
variable to be rated. 


Mespun fine sand, 0 to 
10 percent slopes. 


Motoqua-Mokiak very 
cobbly sandy loams, 30 
to 70 percent slopes: 

Motoqua very cobbly 
sandy loam, 30 to 70 
percent slopes. 


Mokiak very eobbly 
sandy loam, 30 to 70 
percent slopes. 


Motoqua-Rock outcrop 
complex, 30 to 70 per- 
cent slopes: 

Motoqua very cobbly 
sandy loam, 30 to 70 
percent slopes. 


Rock outcrop part too 
variable to be rated. 


None to slight __-_--____ 


Moderate: silty clay 
loam surface layer. 


Moderate: silty clay 
loam surface layer; 
slow permeability. 


Moderate: silty clay 
joam surface layer; 
slow permeability. 


Moderate: silty clay 
loam surface layer; 
slow permeability. 


Severe: surface area is 
50 to 60 percent cob- 
bles and gravel. 


Moderate: surface area 
is 20 to 35 percent 
gravel; slopes of 2 to 10 
percent. 


Severe: slopes of 20 to 50 
percent; very stony 
surface layer. 


Severe: slopes of 25 to 60 
percent. 


Severe: fine sand sur- 
face layer; subject to 
blowing where 
disturbed. 


Severe: slopes of 30 to 70 
percent; surface area is 
40 to 70 percent gravel. 


Severe: slopes of 30 to 70 
percent; surface area is 
40 to 70 percent gravel. 


Severe: slopes of 30 to 70 
percent; surface area is 
40 to 70 percent gravel. 


None to slight ----.---__ 


Moderate: silty clay 
loam surface layer. 


Moderate: silty clay 
loam surface layer; 
slow permeability. 


Moderate: silty clay 
loam surface layer; 
slow permeability. 


Moderate: silty clay 
loam surface layer; 
slow permeability. 


Severe: surface area is 
50 to 60 percent cob- 
bles and gravel. 


Moderate: surface area 
is 20 to 35 percent 
gravel; slopes of 2 to 10 
percent. 


Severe: slopes of 20 to 50 
percent; very stony 
surface layer. 


Severe: slopes of 25 to 60 
percent. 


Severe: fine sand sur- 
face layer; subject to 
blowing where 
disturbed. 


Severe: slopes of 30 to 70 
percent; surface area is 
40 to 70 percent gravel. 


Severe: slopes of 30 to 70 
percent; surface area is 
40 to 70 percent gravel. 


Severe: slopes of 30 to 70 
percent; surface area is 
40 to 70 percent gravel. 


Moderate: slopes of 2 to 
5 percent. 


Moderate: silty clay 
loam surface layer. 


Moderate: silty clay 
loam surface layer; 
slow permeability. 


Moderate: silty clay 
loam surface layer; 
slow permeability. 


Severe: silty clay loam 
surface layer; slow per- 
meability; slopes of 5 
to 10 percent. 


Severe: surface area is 
50 to 60 percent cob- 
bles and gravel; slopes 
of 2 to 20 percent. 

Severe: surface area is 
20 to 35 ten gravel; 
slopes of 2 to 10 per- 
cent; bedrock at a depth 
of less than 20 inches. 


Severe: slopes of 20 to 50 
percent; very stony 
surface layer. 


Severe: slopes of 25 to 60 
percent; surface area is 
more than 20 percent 
gravel. 


Severe: fine sand sur- 
face layer; subject to 
blowing where 
disturbed. 


Severe: slopes of 30 to 70 
percent; surface area is 
40 to 70 percent cobbles 
and gravel; bedrock at a 
depth of less than 20 
inches. 

Severe: slopes of 30 to 70 
percent; surface area is 
40 to 70 percent gravel. 


Severe: slopes of 30 te 70 
percent; surface area is 
40 to 70 percent gravel; 
bedrock at a depth of 
less than 20 inches. 
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None to slight. 


Moderate: silty clay 
loam surface layer. 


Moderate: silty clay 
loam surface layer; 
slow permeability. 


Moderate: silty clay 
loam surface layer; 
slow permeability. 


Moderate: silty clay 
loam surface layer; 
slow permeability. 


Severe: surface area is 
50 to 60 percent cob- 
bles and gravel. 


Moderate: surface area 
is 20 to 35 percent 
gravel. 


Severe: slopes of 20 to 50 
percent; very stony 
surface layer. 


Severe: slopes of 25 to 60 
percent. 


Severe: fine sand sur- 
face layer; subject to 
blowing where 
disturbed. 


Severe: slopes of 30 to 70 
percent; surface area is 
40 to 70 percent cobbles 
and gravel, 


Severe: slopes of 30 to 70 
percent; surface area is 
40 to 70 percent gravel. 


Severe: slopes of 30 to 70 
percent; surface area is 
40 to 70 percent cobbles 
and gravel. 
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Naplene silt loam, 2 to 6 
percent slopes. 


Nehar very stony sandy 
joam, 3 to 30 percent 
slopes. 


Nehar-I!defonso com- 
plex, 3 to 30 percent 
slopes: 

Nehar very stony 
sandy loam, 3 to 30 
percent slopes. 


Iidefonso very grav- 
elly sandy loam, 5 to 
30 percent slopes. 


Nikey sandy loam, 1 to 3 
percent slopes. 


Nikey sandy loam, 3 to 
15 percent slopes. 


Nikey very stony sandy 
loam, 2 to 15 percent 
slopes. 


Nikey-Isom complex, 3 
to 30 percent slopes: 
Nikey sandy loam, 3 to 
15 percent slopes. 


Isom very cobbly fine 
sandy loam, 3 to 30 
percent slopes. 


Palma loamy fine sand, 
1 to 5 percent slopes. 


Palma fine sandy loam, 
1 to 5 percent slopes. 


Pastura loam, 2 to 5 
percent slopes. 


Pastura-Esplin complex, 
0 to 10 percent slopes: 

Pastura gravelly loam, 

2 to 10 percent slopes. 


Esplin loam, 0 to 2 
percent slopes. 


Paunsaugunt gravelly 
silt loam, 30 to 50 per- 
cent slopes. 


Moderate: moderately 
slow permeability. 


Severe: surface area is 
more than 50 percent 
gravel, cobbles, and 
stones; slopes of 3 to 30 
percent. 


Severe: surface area is 
more than 50 percent 
gravel, cobbles, and 
stones; slopes of 3 to 30 
percent. 

Severe: surface area is 
35 to 60 percent gravel; 
slopes of 5 to 30 
percent. 


None to slight --.----___ 


Slight if slopes are 3 to8 
ercent. 
oderate if slopes are 8 
to 15 percent. 


Moderate: surface area 
is 10 to 25 percent 
stones; slopes of 2 to 15 
percent. 


Slight if slopes are3 to8 
ercent. 
oderate if slopes are 8 
to 15 percent. 

Moderate if slopes are 3 
to 15 percent: surface 
area is 35 to 50 percent 
cobbles and gravel. 

Severe if slopes are 15 to 
30 percent. 


Moderate: loamy fine 
sand surface layer. 


None to slight -------_-- 


None to slight ---....--- 


Moderate: surface area 
js 20 to 35 percent 
gravel; slopes of 1 to 10 
percent. 


None to slight --------__ 


Severe: slopes of 30 to 50 
percent. 


None to slight —..----___ 


Severe: surface area is 
more than 50 percent 
gravel, cobbles, and 
stones; slopes of 3 to 30 
percent. 


Severe: surface area is 
more than 50 percent 
gravel, cobbles, and 
stones; slopes of 3 to 30 
percent. 

Severe: surface area is 
35 to 60 percent gravel; 
slopes of 5 to 30 
percent. 


None to slight ------_-_- 


Slight if slopes are 3 to 8 
ercent. 
oderate if slopes are 8 
to 15 percent. 


Moderate: surface area 
is 10 to 25 percent 
stones; slopes of 2 to 15 
percent. 


Slight if slopes are 3 to 8 
percent. 

Moderate if slopes are 8 
to 15 percent. 

Moderate if slopes are 3 
to 15 percent: surface 
area is 35 to 50 percent 
cobbles and gravel, 

Severe if slopes are 15 to 
30 percent. 


Moderate: loamy fine 
sand surface layer. 


None to slight _---_----- 


None to slight ---------_ 


Moderate: surface area 
is 20 to 35 percent 
gravel; slopes of 1 to 10 
percent. 


None toslight _-__------ 


Severe: slopes of 30 to 50 
percent. 


Moderate: slopes of 2 to 
6 percent. 


Severe: surface area is 
more than 50 percent 
gravel, cobbles, and 
stones; slopes of 3 to 30 
percent. 


Severe: surface area is 
more than 50 percent 
gravel, cobbles, and 
stones; slopes of 3 to 30 
percent. 

Severe: surface area is 
35 to 60 percent gravel; 
slopes of 5 to 30 
percent. 


Slight if slopes are 1 to 2 
percent. 

Moderate if slopes are 2 
to 3 percent. 


Moderate if slopes are 3 
to 6 percent. 

Severe if slopes are 6 to 
15 percent. 


Moderate if slopes are 2 
to 6 percent: surface 
area is 10 to 25 percent 
stones, 

Severe if slopes are 6 to 
15 percent. 


Moderate if slopes are 3 
to 6 percent. 

Severe if slopes are 6 to 
15 percent. 

Severe: surface area is 
more than 20 percent 
cobbles and gravel; 
slopes of 3 to 30 
percent. 


Moderate: loamy fine 
sand surface layer; 
slopes of 1 to 5 percent. 


Slight if slopes are 1 to 2 
ercent. 
oderate if slopes are 2 
to 5 percent. 


Severe: bedrock at a 
depth of less than 20 
inches. 


Severe: surface area is 
20 to 35 pent gravel; 
slopes of 1 to 10 per- 
cent; bedrock at a depth 
of less than 20 inches. 

Severe: bedrock at a 
depth of less than 20 
inches. 


Severe: slopes of 30 to 50 
percent; bedrock ata 
depth of less than 20 
inches. 
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None to slight. 


Severe: surface area is 
more than 50 percent 
gravel, cobbles, and 
stones; slopes of 3 to 30 
percent. 


Severe: surface area is 
more than 50 percent 
gravel, cobbles, and 
stones; slopes of 3 to 30 
percent. 

Severe: surface area is 
35 to 60 percent gravel; 
slopes of 5 to 30 
percent. 


None to slight. 


None to slight. 


Moderate: surface area 
is 10 to 25 percent 
stones. 


None to slight. 


Moderate if slopes are 3 
to 35 percent: surface 
area is 35 to 50 percent 
cobbles and gravel. 

Severe if slopes are more 
than 25 percent. 


Moderate: loamy fine 
sand surface layer. 


None to slight. 


None to slight. 


Moderate: surface area 
is 20 to 35 percent 
gravel. 


None to slight. 


Severe: slopes of 30 to 50 
percent. 
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Paunsaugunt-Kolob 
association: 
Paunsaugunt gravelly 
silt loam, 10 to 30 
percent slopes. 


Kolob cobbly fine 
sandy loam, 8 to 12 
percent slopes. 


Paunsaugunt-Rock out- 
crop complex, 2 to 30 
percent slopes: 

Paunsaugunt cobbly 
silt loam, clayey sub- 
soil variant, 2to8 
percent slopes. 


Paunsaugunt gravelly 
silt loam, 10 to 30 
percent slopes. 


Rock outcrop part too 
variable to be rated. 


Pintura loamy fine sand, 
1 to5 percent slopes. 


Pintura loamy fine sand, 
hummocky, 1 to 10 per- 
cent slopes. 


Pintura-Toquerville 
complex, 1 to 20 percent 
slopes: 

Pintura loamy fine 
sand, hummocky, 1 
to 10 percent slopes. 

Toquerville fine sand, 
2 to 20 percent slopes. 


Quazo-Motoqua very 
gravelly sandy loams, 
30 to 70 percent slopes: 

Quazo very gravelly 
sandy loam, 30 to 70 
percent slopes. 


Motoqua very gravelly 
sandy loam, 30 to 70 
percent slopes. 


Redbank fine sandy 
loam, 1 to 5 percent 
slopes. 


Redbank silty clay loam, 
0 to 2 percent slopes. 


Moderate if slopes are 10 
to 15 percent: surface 
area is 20 to 85 percent 
gravel. 

Severe if slopes are 15 to 
30 percent. 


Moderate: surface area 
is 20 to 35 percent cob- 
bles; slopes of 8 to 12 
percent. 


Moderate: surface area 
is 30 to 50 percent cob- 
bles and gravel; moder- 
ately slow 
permeability. 


Moderate if slopes are 10 
to 15 percent: surface 
area is 20 to 35 percent 
gravel. 

Severe if slopes are 15 to 
30 percent. 


Severe: subject to blow- 
ing where disturbed. 


Severe: subject to blow- 
ing where disturbed. 


Severe: subject to blow- 
ing where disturbed. 


Severe: subject to blow- 
ing where disturbed. 


Severe: slopes of 30 to 70 
percent; surface area is 
more than 50 percent 
gravel. 


Severe: slopes of 30 to 70 
percent; surface area is 
more than 50 percent 
gravel. 


None to slight -------___ 


Moderate: silty clay 
joam surface layer. 


Moderate if slopes are 10 
to 15 percent: surface 
area is 20 to 35 percent 
gravel. 

Severe if slopes are 15 to 
30 percent. 


Moderate: surface area 
is 20 to 35 percent cob- 
bles; slopes of 8 to 12 
percent. 


Moderate: surface area 
is 30 to 50 percent cob- 
bles and gravel. 


Moderate if slopes are 10 
to 15 percent: surface 
area is 20 to 35 percent 
gravel. 

Severe if slopes are 15 to 
30 percent. 


Severe: subject to blow- 
ing where disturbed. 


Severe: subject to blow- 
ing where disturbed. 


Severe: subject to blow- 
ing where disturbed. 


Severe: subject to blow- 
ing where disturbed. 


Severe: slopes of 30 to 70 
percent; surface area is 
more than 50 percent 
gravel, 


Severe: slopes of 30 to 70 
percent; surface area is 
more than 50 percent 
gravel. 


None to slight ---------_ 


Moderate: silty clay 
loam surface layer. 


Severe: slopes of 10 to 30 
percent; bedrock at a 
depth of less than 20 
inches. 


Severe: slopes are 8 to 12 
percent. 


Severe: surface area is 
30 to 50 percent cobbles 
and gravel; bedrock ata 
depth of less than 20 
inches. 


Severe: slopes of 10 to 30 
percent; bedrock ata 
depth of less than 20 
inches. 


Severe: subject to blow- 
ing where disturbed. 


Severe: subject to blow- 
ing where disturbed. 


Severe: subject to blow- 
ing where disturbed. 


Severe: subject to blow- 
ing where disturbed; 
bedrock at a depth of 
less than 20 inches. 


Severe: slopes of 30 to 70 
percent; surface area is 
more than 50 percent 
gravel; bedrock ata 
depth of less than 20 
inches. 


Severe: slopes of 30 to 70 
percent; surface area is 
more than 50 percent 
gravel; bedrock at a 
depth of less than 20 
inches. 


Slight if slopes are 1 to 2 
percent. 

Moderate if slopes are 2 
to 5 percent. 


Moderate: silty clay 
loam surface layer. 
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Moderate if slopes are 10 
to 25 percent: surface 
area is 20 to 35 percent 
gravel. 

Severe if slopes are 25 to 
30 percent. 


Moderate: surface area is 
is 20 to 35 percent 
cobbles. 


Moderate: surface area 
is 30 to 50 percent cob- 
bles and gravel. 


Moderate if slopes are 10 
to 25 percent: surface 
area is 20 to 35 percent 
gravel, 

Severe if slopes are 25 to 
30 percent. 


Severe: subject to blow- 
ing where disturbed. 


Severe: subject to blow- 
ing where disturbed. 


Severe: subject to blow- 
ing where disturbed. 


Severe: subject to blow- 
ing where disturbed. 


Severe: slopes of 30 to 70 
percent; surface area is 
more than 50 percent 
gravel. 


Severe: slopes of 30 to 70 
percent; surface area is 
more than 50 percent 
gravel. 


None to slight. 


Moderate: silty clay 
loam surface layer. 
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Renbac-Rock land 
association: 
Renbac channery clay 
loam, 2 to 30 percent 
slopes. 


Rock land part too 
variable to be rated. 


Riverwash: properties 
too variable to be rated. 


Rock land: properties 
too variable to be rated. 


Rock land, stony: 
properties too variable 
to be rated. 


Rock land-Hobog 
association: 
Rock land part too 
variable to be rated. 
Hobog very cobbly 
loam, 3 to 40 percent 
slopes. 


Renbac channery clay 
loam, 2 to 30 percent 
slopes. 

For rating, see Ren- 
bac-Rock land 
association. 


Rock outcrop: properties 
too variable to be rated. 


Rough broken land: 
properties too variable 
to be rated. 


St. George silt loam _____ 


St. George silt loam, 
strongly alkaline. 


St. George silty clay 
loam. 


St. George silty clay 
loam, moderately 
saline. 


St. George silty clay 
loam, shallow water 
table. 


Schmutz loam -__------ 


Spenlo very fine sandy 
loam, 2 to 10 percent 
slopes. 


Springerville clay, 0 to5 
percent slopes. 


Nee jes 


Moderate if slopes are 2 
to 15 percent: clay 
loam texture; surface 
area is 40 to 50 percent 
gravel and cobbles; 
moderately slow 
permeability. 

Severe if slopes are 15 to 

30 percent. 


Severe: surface area is 
more than 50 percent 
cobbles and gravel; 
slopes of 3 to 40 
percent. 


Moderate: moderately 
slow permeability. 


Moderate: moderately 
slow permeability. 


Moderate: silty clay 
loam surface layer; 
moderately slow 
permeability. 


Moderate: silty clay 
loam surface layer; 
moderately slow 
permeability. 


Severe: water table 
above a depth of 20 
inches. 


None to slight --------_- 


Slight if slopes are 2 to 8 
percent. 

Moderate if slopes are 8 
to 10 percent. 


Severe: clay surface 
layer; very slow 
permeability. 


Moderate if slopes are 2 
to 15 percent: clay loam 
texture; surface area 
is 40 to 50 percent 
gravel and cobbles. 

Severe if slopes are 15 to 

30 percent. 


Severe: surface area is 
more than 50 percent 
cobbles and gravel; 
slopes of 3 to 40 
percent. 


None to slight ---------- 


None to slight _-------_- 


Moderate: silty clay 
loam surface layer. 


Moderate: silty clay 
Joam surface layer. 


Severe: water table 
above a depth of 20 
inches. 


None to slight _-------__ 


Slight if slopes are 2 to 8 
percent. 

Moderate if slopes are 8 
to 10 percent. 


Severe: clay surface 
layer. 


Picnic areas Playgrounds 


Severe: bedrock at a 
depth of less than 20 
inches; surface area is 
40 to 50 percent gravel 
and cobbles; slopes of 2 
to 30 percent. 


Severe: surface area is 
more than 50 percent 
cobbles and gravel; 
slopes of 8 to 40 per- 
cent; bedrock at a depth 
of less than 20 inches. 


Moderate: moderately 
slow permeability; 
slopes of 1 to 5 percent. 


Moderate: moderately 
slow permeability; 
slopes of 2 to 5 percent. 


Moderate: silty clay 
loam surface layer; 
moderately slow 
permeability. 


Moderate: silty clay 
loam surface layer; 
moderately slow 
permeability. 


Severe: water table 
above a depth of 20 
inches. 


None to slight if slopes 
are | to 2 percent. 

Moderate if slopes are 2 
to 5 percent. 


Moderate if slopes are 2 
to 6 percent. 

Severe if slopes are 6 to 
10 percent. 


Severe: clay surface 
Jayer. 
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Paths and trails 


Moderate: surface area 
is 40 to 50 percent 
gravel and cobbles. 


Severe: surface area is 
more than 50 percent 
cobbles and gravel; 
slopes of 3 to 40 
percent. 


None to slight. 


None to slight. 


Moderate: silty clay 
loam surface layer. 


Moderate: silty clay 
loam surface layer. 


Severe: water table 
above a depth of 20 
inches. 


None to slight. 


None to slight. 


Severe: clay surface 
layer. 
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TAG 


TBF 


Td 


TG 


VeA 


VFD 


VHD 


VPD 


WAG 


SOIL SURVEY 


TABLE 5.—Ratings and limttations of the soils for recreation —Continued 


sybal padded at ee ics aed 


Stony colluvial land: 
properties too variable 
to be rated. 


Tacan very stony sandy 
loam, 30 to 70 percent 
slopes. 


Tobish very cobbly clay 
loam, 5 to 30 percent 
slopes. 


Tobler fine sandy loam __ 


Tobler silty clay loam ___ 


Tortugas-Rock land 
association: 
Tortugas very grav- 
elly loam, 20 to 70 
percent slopes. 


Rock land part too 
variable to be rated. 


Vekol sandy loam, 0 to 2 
percent slopes. 


Vekol sandy loam, 2 to 
10 percent slopes. 


Veyo-Curhollow com- 
plex, 3 to 10 percent 
slopes: 

Veyo extremely stony 
sandy loam, 3 to 10 
percent slopes. 


Curhollow very stony 
sandy loam, 5 to 10 
percent slopes. 


Veyo-Pastura complex, 1 
to 10 percent slopes: 
Veyo cobbly sandy 
loam, 1 to 10 percent 
slopes. 


Pastura gravelly loam, 
2 to 10 percent slopes. 


Welring-Tortugas very 
gravelly loams, 20 to 70 
percent slopes: 

Welring very gravelly 
loam, 30 to 70 percent 
slopes. 


Severe: slopes of 30 to 70 
percent; surface area is 
40 to 70 percent cobbles 
and stones. 


Severe: surface area is 
50 to 75 percent cobbles 
and gravel; slopes of 5 
to 80 percent. 


None to slight -------___ 


Moderate: silty clay 
loam surface layer. 


Severe: surface area is 
50 to 60 percent gravel 
and cobbles; slopes of 
20 to 70 percent. 


Moderate: slow 
permeability. 


Moderate: slow 
permeability. 


Severe: surface area is 
more than 25 percent 
stones; slopes of 3 to 10 

ercent. 

oderate: surface area 
is 10 to 25 percent 
stones. 


Moderate: surface area 
is 20 to 35 percent cob- 
bles and gravel; slopes 
of 1 to 10 percent. 


Moderate: surface area 
is 20 to 35 percent 
gravel; slopes of 2 to 10 
percent. 


Severe: slopes of 30 to 70 
percent; surface area is 
40 to 80 percent gravel. 


Severe: slopes of 30 to 70 
percent; surface area is 
40 to 70 percent cobbles 
and stones. 


Severe: surface area is 
50 to 75 percent cobbles 
and gravel; slopes of 5 
to 30 percent. 


None to slight -----_--__ 


Moderate: silty clay 
loam surface layer. 


Severe: surface area is 
50 to 60 percent gravel 
and cobbles; slopes of 
20 to 70 percent. 


None to slight --------__ 


Slight if slopes are 2 to 8 
ercent. 
oderate if slopes are 8 
to 10 percent. 


Moderate: surface area 
is 25 to 50 percent 
stones; slopes of 3 to 10 

ercent. 

Slight if slopes are 5 to 8 
percent: surface area is 
10 to 25 pereent stones. 

Moderate if slopes are 8 
to 10 percent. 


Moderate: surface area 
is 20 to 35 percent cob- 
bles and gravel; slopes 
of 1 to 10 percent. 


Moderate: surface area 
is 20 to 35 percent 
gravel; slopes of 2 to 10 
percent. 


Severe: slopes of 30 to 70 
percent; surface area is 
40 to 80 percent gravel. 


Severe: slopes of 30 to 70 
percent; surface area is 
40 to 70 percent cobbles 
and stones. 


Severe: surface area is 
50 to 75 percent cobbles 
and gravel; slopes of 5 
to 30 percent. 


None to slight if slopes 
are 1 to 2 percent. 

Moderate if slopes are 2 
to 5 percent. 


Moderate: silty clay 
oam surface layer. 


Severe: surface area is 
50 to 60 percent gravel 
and cobbles; slopes of 
20 to 70 percent; bed- 
rock at a depth of less 
than 20 inches. 


Moderate: slow 
permeability. 


Moderate if slopes are 2 
to 6 percent. 

Severe if slopes are 6 to 
8 percent. 


Severe: bedrock at a 
depth of less than 20 
inches; slopes of 3 to 10 
percent. 

Severe: surface area is 
more than 20 percent 
cobbles and stones; 
slopes of 5 to 10 
percent. 


Severe: bedrock at a 
depth of less than 20 
inches; surface area is 
20 to 35 percent cobbles 
and gravel; slopes of 1 
to 10 percent. 

Severe: surface area is 
20 to 35 percent 

avel; bedrock at a 
epth of less than 20 
inches; slopes of 2 to 10 
percent. 


Severe: slopes of 30 to 70 
percent; bedrock at a 
depth of less than 20 
inches; surface area is 
40 to 80 percent gravel. 


Severe: slopes of 30 to 70 
percent; surface area is 
40 to 70 percent cobbles 
and stones. 


Severe: surface area is 
50 to 75 percent cobbles 
and gravel; slopes of 5 
to 30 percent. 


None to slight. 


Moderate: silty clay 
loam surface layer. 


Severe: surface area is 
50 to 60 percent gravel 
and cobbles; slopes of 
20 to 70 percent. 


None to slight. 


None to slight. 


Severe: surface area is 
more than 25 percent 
stones. 


Moderate: surface area 
is 10 to 25 percent 
stones, 


Moderate: surface area 
is 20 to 35 percent cob- 
bles and gravel. 


Moderate: surface area 
is 20 to 35 percent 


gravel. 


Severe: slopes of 30 to 70 
percent; surface area is 
40 to 80 percent gravel. 
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TABLE 5.—Ratings and limitations of the soils for recreation —Continued 


pone oa 


Rock outerop part too 
variable to be rated. 


a pies 


Paths and trails 


Tortugas very grav- Severe: slopes of 20 to 70 | Severe: slopes of 20to 70 | Severe: slopes of 20 to 70 | Severe: surface area is 
elly loam, 20 to 70 percent; surface area is percent; surface area is percent; surface area is 50 to 60 percent gravel; 
percent slopes. 50 to 60 percent gravel 50 to 60 percent gravel 50 to 60 percent grave] slopes of 20 to 70 

and cobbles. and cobbles. and cobbles; bedrock at percent, 


a depth of less than 20 
inches. 


WBD Winkel gravelly fine Moderate: surface area Moderate: surface area Severe: bedrock ata Moderate: surface area 
sandy loam, 1 to 8 per- is 20 to 50 percent is 20 to 50 percent. depth of less than 20 is 20 to 50 percent 
cent slopes. gravel. gravel. inches; surface area is gravel. 

more than 20 percent 
gravel; slopes of 1 to8 
percent. 

WCF Winkel-Rock outcrop 
complex, 8 to 80 percent 
slopes: 

Winkel gravelly fine Moderate if slopes are 8 Moderate if slopes are 8 Severe: bedrock ata Moderate if slopes are 8 
sandy loam, 8 to 30 to 15 percent: surface to 15 percent: surface depth of less than 20 to 25 percent: surface 
percent slopes. area is 20 to 50 percent area is 20 to 50 percent inches; slopes of 8 to 30 area is 20 to 50 percent 

gravel and cobbles. gravel and cobbles. percent; surface area is gravel and cobbles. 
Severe if slopes are15to | Severe if slopes are 15 to more than 20 percent Severe if slopes are 25 to 
30 percent. 30 percent. gravel and cobbles. 30 percent. 

Rock outcrop part too 
variable to be rated. 

YAF Yaki very cobbly loam, 3 | Severe: surface area is Severe: surface area is Severe: bedrock ata Severe: surface area is 
to 35 percent slopes: 50 to 60 percent cobbles 50 to 60 percent cobbles depth of less than 20 50 to 60 percent cobbles 

and gravel. and gravel. inches; slopes of 3 to 35 and gravel; slopes of 3 
percent; surface area is to 35 percent. 
50 to 60 percent cobbles 
and gravel. 
YZE Yaki-Zukan complex, 1 


to 35 percent slopes: 
Yaki very cobbly loam, | Severe: surface area is Severe: surface area is Severe: bedrock ata Severe: surface area is 
38 to 35 percent slopes. 50 to 60 percent cobbles 50 to 60 percent cobbles depth of less than 20 50 to 60 percent cobbles 
and gravel. and gravel. inches; slopes of 3 to 35 and gravel; slopes of 3 
percent; surface area is to 35 percent. 


50 to 60 percent cobbles 


and gravel. 
Zukan fine sandy Slight if slopes are 1 to8 Slight if slopes are 1 to 8 Severe: bedrock at a None to slight. 
loam, 1 to 10 percent percent. percent. depth of less than 20 
slopes. Moderate if slopes are 8 Moderate if slopes are 8 inches; slopes of 1 to 10 
to 10 percent. to 10 percent. percent. 


football, badminton, and similar organized games. Soils 
suitable for this use need to withstand intensive foot traf- 
fic. The best soils have a nearly level surface free of coarse 
fragments and rock outcrops, good drainage, freedom from 
flooding during periods of heavy use, and a surface that is 
firm after rain but not dusty when dry. If grading and 
leveling are required, depth to rock is important. 

Paths and trails are used for local and cross-country 
travel by foot or on horseback. Design and layout should 
require little or no cutting and filling. The best soils are at 
least moderately well drained, are firm when wet but not 
dusty when dry, are flooded not more than once during the 
season of use, have slopes of less than 15 percent, and have 
few or no rocks or stones on the surface. 


Engineering Uses of the Soils * 
This section is useful to those who need information 


5 GORDON HANSEN, engineer, Soil Conservation Service, helped prepare 
this section. 


about soils used as structural material or as foundation 
upon which structures are built. Among those who can 
benefit from this section are planning commissions, town 
and city managers, land developers, engineers, contractors, 
and farmers. 

Among properties of soils highly important in engineer- 
ing are permeability, strength, compaction characteristics, 
soil drainage condition, shrink-swell potential, grain size, 
plasticity, and soil reaction. Also important are depth to 
the water table, depth to bedrock, and soil slope. These 
properties, in various degrees and combinations, affect 
construction and maintenance of roads, airports, pipelines, 
foundations for small buildings, irrigation systems, ponds 
and small dams, and systems for disposal of sewage and 
refuse. 

Information in this section of the soil survey can be 
helpful to those who— 


1. Select potential residential, industrial, commer- 
cial, and recreational areas. 
2. Evaluate alternate routes for roads, highways, 
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pipelines, and underground cables. 

3. Seek sources of gravel, sand, or clay. 

4. Plan farm drainage systems, irrigation systems, 
ponds, terraces, and other structures for control- 
ling water and conserving soil. 

5. Correlate performance of structures already built 
with properties of the kinds of soil on which they 
are built, for the purpose of predicting perform- 
ance of structures on the same or similar kinds 
of soil in other locations. 

6. Predict the trafficability of soils for cross-country 
movement of vehicles and construction equipment. 


7. Develop preliminary estimates pertinent to con- 
struction in a particular area. 


Most of the information in this section is presented in 
tables 6, 7, and 8, which show, respectively, several esti- 
mated soil properties significant in engineering; interpre- 
tations for various engineering uses; and results of 
engineering laboratory tests on soil samples. 

This information, along with the soil map and other 
parts of this publication, can be used to make interpreta- 
tions in addition to those in tables 6 and 7, and it also can 
be used to make other useful maps. 


TABLE 6.—Estimated soil properties 


[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in such mapping 
that appear in the first column of this table. The symbol > means more than; the symbol < means less than. All estimates of particle size distribution 


Depth to 


Soil series 
and map symbols 


classification boundaries (1 or 2 percentage points), the 


Classification Coarse 


Depth from . fraction 
bedrock Dominant USDA texture 
orhardpan | Surface Unified AASHTO. | 2rgater than 


Ft In 
Badland: BA. BB. 
Properties too variable to be 
estimated. 
*Bermesa: BED, BF _____________ 2-3 0-14 Fine sandy loam _____.--_-_--___ SM A-2or A-4 0 
For Rock land part of BF, see 14-26 Very gravelly sandy clay loam --_]| SC, GC, A-4or A-2 15-30 
Rock land. SM-SC or 
26 Indurated hardpan over basalt. GM-GC 
Bond: BoD ___________---------- 1-2 0-16 Sandy loam and gravelly sandy | SM-SC or A-2or A-4 0 
clay loam. SC 
16 Sandstone bedrock. 
Caval: CaD ~------------------- >5 0-51 Fine sandy loam --------------_- SM A-4or A-2 0 
51-60 Sandy clay loam ----------_-__-- SM or SM-SC | A-4 or A-2 0 
Cave: CEF,CFD ___.-.-------___- 1-2 0-12 Gravelly sandy loam or gravelly | SM or A-4or A-2 0-5 
light loam. SM-SC 
12 Indurated hardpan. 
Chilton: CHF _-----u-.----- >5 0-70 Geely loam and very gravelly | GM-GC A-2orA-1 0-5 
oam. 
Cinder land: Cl. 
Properties too variable to be 
estimated. 
*Clovis: CoC, CPD _____-------- >5 0-60 Fine sandy loam, sandy clay | CL-MLor A-4or A-6 0 
For Pastura part of CPD. see loam, and clay loam. CL 
Pastura series. 
Collbran: CRF __-_-_--_----_-___ 4-5 0-60 Clay loam and clay? ---------___ CL A-Tor A-6 () 
60 Basalt bedrock. 
*Curhollow: CSE, CUF_...-----_- 1-2 0-15 Gravelly fine sandy loam and | GM A-2or A-1 0-15 
For Rock outcrop part of very gravelly loam. 
CUF. see Rock outcrop. 15 Cemented hardpan. 
*Dagflat: DAG _--- 2-8 0-30 Coarse sandy loam and coarse | SC or A-6 or A-4 20-10 
For Motoqua part, see sandy clay loam. SM-SC 
Motoqua series. 30 Igneous bedrock. 
Dalean: DBD _.W- 2-3 0-27 Cobbly loam, cobbly silty clay | CLorCH A-Tor A-6 50-70 
loam, and very cobbly clay. 
27 Basalt bedrock. 
*Detra: DKG -_..-_-___--_-_ 3-5 0-27 Fine sandy loam and light sandy | SM-SC or A-4 0 
For Kolob part, see Kolob clay loam. CL-ML 
series, 27-44 Clay loam ~-_-----------------_- CL A-6 0 
44 Limestone bedrock. 
Draper: OB * coscesep eo >5 0-60 Lam: oss hes 22-sele tees CL-ML A-4 0 
Dune land: Du. 


Properties too variable to be 
estimated. 
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This information, however, does not eliminate the need 
for further investigations at sites selected for engineering 
works, especially works that involve heavy loads or that 
require excavations to depths greater than those shown in 
the tables, generally depths of more than 6 feet. Also, in- 
spection of sites, especially the small ones, is needed be- 
cause many delineated areas of a given soil mapping unit 
may contain small areas of other kinds of soil that have 
strongly contrasting properties and different suitabilities 
or limitations for soil engineering. 

Some of the terms used in this soil survey have different 
meanings in soil science than in engineering. The Glossary 


significant to engineering 


units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions for referrin 
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defines many of these terms as they are commonly used 
in soil science. 


Engineering soil classification systems 


The two systems most commonly used in classifying 
samples of soils for engineering are the Unified system (2), 
used by the Soil Conservation Service, Department of De- 
fense, and other agencies, and the AASHTO system (1), 
adopted by the American Association of State Highway 
and Transportation Officials. 

In the Unified system soils are classified according to 
particle-size distribution, plasticity, liquid limit, and or- 


to other series 


and Atterberg limits have been rounded to the nearest 5 percent. Thus, when ranges of gradation and Atterberg limits extend a maepinal amount across 


classification in the marginal zone has been omitted] 


No. 4 No. 10 No. 40 No. 200 
(4.7mm) | (2.0mm) | (0.42mm) | (0.074 mm) 


index 


80-100 | 70-100 55-85 30-50 | -.---_-. ‘NP 
50-80 45-75 35-70 20-40 25-35 5-15 
70-95 65-90 55-75 30-50 25-30 5-10 
100 100 90-100 25-50 10-20 | NP-5 
100 100 80-100 30-50 15-25 | NP-10 
60-90 55-80 40-70 20-45 15-25 | NP-10 
30-55 25-50 20-45 15-35 20-30 5-10 
100 100 85-100 50-75 25-40 5-15 
75-100 | 70-100 65-100 55-90 35-50 15-25 
40-60 30-50 20-45 15-85 20-30 | NP-5 
85-95 15-90 40-75 35-50 20-30 5-15 
85-95 80-90 15-85 50-80 30-55 10-30 
100 100 95-100 35-65 20-30 5-10 
100 100 95-100 50-70 30-40 10-20 
100 | 70-85 60-80 50-60 20-30 5-10 


Plasticity 


Available Shrink- 


Permeability water Reaction swell Hydrelosie 
capacity potential group 
In per hr In per in of soil pH 
0.6-2.0 0.09-0.12 7.9-9.0 Low. Cc 
0.6-2.0 0.08-0.18 7.9-9.0 | Low. 
0.2-0.6 0.13-0.16 7.4-8.4 Moderate. D 
2.0-6.0 0.10-0.14 6.6-7.3 Low. B 
0.2-0.6 0.13-0.19 6.6-7.3 Moderate. 
2.0-6.0 0.07-0.09 7.9-8.4 Low. 
0.6-2.0 0,08-0.11 7.9-9.0 Low. B 
0.6-2.0 0.13-0.20 6.6-9.0 Moderate. B 
0.06-0.2 0.14-0.20 6.6-8.4 High. D 
0.6-2.0 0.07-0.10 7.9-9.0 Low. D 
0.2-0.6 0.13-0.19 6.1-7.3 Moderate. C 
0.06-0.2 0.10-0.13 6.6-7.3 Moderate. Cc 
0.6-2.0 0.10-0.14 7.4-7.8 Low. B 
0.6-2.0 0.14-0.20 7.9-8.4 Moderate. 
0.6-2.0 0.18-0.18 6.1-7.3 Moderate. Cc 
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Soil series 
and map symbols 


*Eroded land: EA. EB. 
Properties too variable to be 
estimated. For Shalet part, 

see Shalet series. 


Esplitt 235652 ho ht 


appled only in complex with 
Pastura soils. 


Fluvaquents ‘ and Torrifluvents, 
sandy: FA. 
Properties too variable to be 
estimated. 
Gullied land: GA. 
Properties too variable to be 
estimated. 


Hantz: Ha 


*Harrisburg: HbC, HD ___________ 
For Rock land part of HD, 
see Rock land. 


land, 


Hogg oe ne es 
Mapped only in a complex 
with Kolob soils. 
neo ense: 
apped only in a complex 
with Nehar soils. ‘ 


TsOMHIAP aces ee 


Junction: JaB, JaC __-_-_________ 


*Kinesava: KAE, KBD, KCE _______ 
For Detra part of KBD, see 
Detra series. For Kolob 
variant part of KCE, see 
Kolob variant. 


*Kolob: KD, KHC, KLG ___________ 
For Detra part of KD, see 
Detra series. For Hogg part 
of KHC. see Hogg series. For 
Paunsaugunt part of KLG. 
see Paunsaugunt series. 


Kolob variant -------------..-_. 
Mapped only in complex with 
Kinesava soils. 


Lava flows: LA. 
Properties too variable to be 
estimated. 


Lavate: ibsc22s25-+ 20-5 


Leeds: LeA, LeB, LeD ~-_-_---_-__ 


Depth to 
bedrock 


or hardpan 


Ft 


1-2 


4-5 


3-4 


>5 


>5 


>5 


>5 


2-3 


>5 


>5 


>5 


Depth from 
surface 


In 


0-18 
18 


0-30 


0-60 
0-60 


0-15 
15-60 


SOIL SURVEY 


Dominant USDA texture 


TABLE 6.—Estimated soil properties 


Classification 


Coarse 
fraction 


greater than 
3 inches 


Loam, clay loam, and silt loam __ one or A-4or A-6 0 
Indurated hardpan over basalt. 
Silty clay loam and silty clay ---_] CL A-7 0 
Fine sandy loam _____---_-_--___| SM A-4or A-2 0 
Indurated hardpan. 
Very cobbly loam _-_-_.---_-___ GM A-2 15-30 
Sandstone bedrock. 
Fine sandy loam --_-----------___| SM A-4 0 
Clay enon 22sec CLor ML A-6 or A-7 0 
Limestone bedrock. 
Very gravelly sandy loam —______| GM-GC A-2 5-10 
or GM 
Limestone bedrock. 
cons sandy loam and very | GMor A-2or A-1 25-40 
cobbly sandy loam. i -GC 
Loamy finesand —-..-...-______| A-2 0 
Sandy clay loam and sandy clay _| S¢,S-8 -8C, A-6 or A-4 0 
or rch 
Fine sandy loam —____--_-_-._-__ 5M or A-4 0 
SM-SC 
vie sandy loam and sandy clay | SM-SC A-4 0 
oam 
WAY cadietent Sees taea ese CL or CH A-7 0 
Fine sandy loam, cobbly fine SC or CL A-2, A-4 0-30 
sandy loam, and very stony or A-6 
silt loam. 
Very gravelly clay loam, cobbly | GC A-2or A-6 10-15 
clay loam, stony clay, and clay 
loam. 
Limestone bedrock. 
Silt loam, gravelly silty clay CL or ML A-4or A-6 0 
loam, and very gravelly silty 
clay. 
Shale and limestone bedrock. 
Sandy loam, sandy clay loam, CL A-6 0 
and clay loam. j 
Fine sandy loam and light sandy | SM-SC or A-4 0 
clay loam. CL-ML 
Silty clay loam ~-____________._-. CL A-6 0 
Sandy loam and silt loam __.---. ML or A-4 0 
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significant to engineering —Continued 


Percentage less than 3 inches passing sieve— 
Plasticity sys * Hydrologic 
No. 4 No. 10 No. 40 No. 200 index Permeability Recs Reaction de: al group 
(4.7mm) | (2.0mm) | (0.42mm) | (0.074 mm) 


Available Shrink- 


Pet In per hr In per in of soil pH 
100 100 80-100 60-85 25-35 5-15 0.6-2.0 0.14-0.20 7.9-9.0 Moderate. D 
100 100 90-100 85-95 40-50 20-30 0.06-0.2 0.14-0.20 7.9-8.4 Moderate Cc 
to high. 
95-100 90-100 85-100 25-50 15-20 NP-5 2,0-6.0 0.10-0.14 7.9-8.4 Low. Cc 
40-55 35-50 30-45 20-35 20-30 NP-5 0.6-2.0 0.06-0.10 7.9-9.0 Low. D 
100 100 100 35-45 20-30 NP-5 2.0-6.0 0.10-0.14 7.4-7.8 Low. B 
100 100 95-100 70-80 35-45 10-25 0.2-0.6 0.14-0.20 TA-8.4 High. 
35-60 30-55 25-40 15-35 25-35 5-10 6.0-20.0 0.07-0.13 7.9-9.0 Low. B 
30-60 25-55 20-45 15-30 20-380 NP-10 2.0-6.0 0.04-0.08 7.9-9.0 Low. B 
100 95-100 90-100 20-30 10-30 NP-7 6.0-20.0 0.08-0.11 7.4-8.4 Low. Cc 
100 90-100 85-100 35-60 20-40 5-15 0.2-0.6 0.13-0.19 7.4-8.4 Moderate. 
100 90-100 85-100 35-50 15-30 NP-10 2.0-6.0 0.10-0.14 74-78 Low. B 
100 100 80-90 35-45 20-30 5-10 2.0-6.0 0.10-0.14 74-78 Low. B 
100 100 80-90 10-85 40-60 15-30 0.2-0.6 0.14-0.20 74-84 High. 
80-100 70-100 50-85 30-65 25-35 10-15 0.2-0.6 0.12-0.20 7.4-8.4 Low to Cc 
moderate. 
35-70 25-60 20-50 15-45 80-40 10-15 0.2-0.6 0.08-0.10 7.4-8.4 Low to 
moderate. 
70-80 65-75 60-75 50-70 30-40 5-15 0.2-0.6 0.10-0.14 7.4-9.0 Moderate. Cc 
90-100 80-95 70-85 50-70 30-40 10-15 0.2-0.6 0.13-0.19 TA-1.8 Moderate. B 
90-100 85-100 75-90 40-60 20-30 5-10 0.6-2.0 0.12-0,18 8.5-9.0 Moderate. Cc 
100 100 90-100 70-90 30-40 10-20 0.06-0.2 0.14-0.20 = Moderate. Cc 


7.9-9.0 
100 100 90-100 70-85 20-30 NP-10 0.6-2.0 0.14-0.20 8.5-9.0 Moderate. 
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TABLE 6.—Estimated soil properties 


Soil series Depth from . fraction 
bedrock Dominant USDA texture 
and map symbols or hardpan surface AASHTO preter tan 
Ft In 
*Magotsu: MAE ~__---_-------_. 1-2 0-17 Very cobbly loam, clay loam, CL or CH A-7 10-20 
For Pastura part, see Pastura clay, and gravelly clay loam. 
series, 17 Indurated hardpan over basalt 
bedrock. 
*Mathis: MBG ____-__--___ 2-3 0-33 Very stony loamy finesandand | GM,SM, A-1 20-30 
For Rock outcrop part, see very gravelly loamy sand. GP-GM, 
Rock outcrop. or SP-SM 
33 Sandstone bedrock. 
*Menefee: MEG -_--_------_____ 1-2 0-19 Shaly loam, silt loam, and silty CL-ML A-4or A-6 0 
For Rock outcrop part, see clay loam. or CL 

Rock outcrop. 19 Shale bedrock. 

Mespun: MFD ____-_- >5 0-60 Fine sand ---------------_-_--_-| SP-SM A-3 0 
Mokiak=.-2iS-2o22 toes act 2-3 0-38 Very cobbly sandy loam and GM-GC A-2 15-20 
Mapped only in complex with very cobbly sandy clay loam. 

Motoqua soils. 38 Fractured gneiss and schist. 

*Motoqua: MMG.MOG __________ 1-2 0-16 Very gravelly sandy loam and GC A-2 0-15 
For Mokiak part of MMG, see very gravelly sandy clay 

Mokiak series. For Rock oam, 

outcrop part of MOG. see 16 Igneous bedrock. 

Rock outcrop. 

Naplene: NaC __---_____________ >5 0-60 Silt loam, light clay loam, and CL-ML A-4or A-6 0 
fine sandy loam. or CL 
*Nehar: NEF, NIF -..-_-____ 4-5 0-47 Very stony sandy loam, stony SC or CL A-6, A-2, 45-55 
For Ildefonso part of NIF, see sandy clay, stony clay, and or A-7 

Ildefonso series. very stony sandy clay loam. 

47-60 Stony sandy loam ~------------. GM A-lor A-2 15-30 
*Nikey: NkC, NLE, NME, NNE______ 3-5 0-26 Fine sandy loam and sandy SM-SC A-4or A-2 0-25 
For Isom part of NNE, see loam. 

Isom series. 26-60 Gravelly loam ----------------- SM or ML A-4 10-20 
Palma: PAC, PbC ______--_--_ >5 0-60 Fine sandy loam --------------_ SM A-4 0 
*Pastura: PcC, PED -.---_-___ 1-2 0-18 Loam and gravelly loam ~___-_-. CL or A-4or A-6 0 

For Esplin part of PED, see CL-ML 
Esplin series. 18 Indurated hardpan over basalt 
bedrock. 
*Paunsaugunt: PFG, PG _________ 1-2 0-13 Gravelly silt loam and very GM or SM A-2 0 
For Kolob part of PG. see gravelly loam. 

Kolob series. 13 Limestone. 

*Paunsaugunt variant: PKE _____ 1-2 0-12 Cobbly silt loam, eobbly silty CLor CH A-7or A-6 30-50 
For Paunsaugunt part, see clay loam, and very cobbly 

Paunsaugunt series. For silty clay. 

Rock outcrop part, see Rock 12 Limestone. 

outcrop. 

*Pintura: PnC, PoD3, PTE__.______. >5 0-65 Fine sand and loamy fine sand ---| SP-SM A-3 0 
For Toquerville part of PTE, 

see Toquerville series. 

*Quazo: QMG __________________ 1-2 0-18 Very gravelly sandy clay loam SC A-2 0-10 
For Motoqua part, see and gravelly sandy clay loam. 
Motoqua series. 18 Igneous bedrock. 
Redbank: RaC, RbA >5 0-35 Fine sandy loam -.--_-.----_-- SM A-4 0 
35-60 Light loam and sandy loam -_----| CLor A-4or A-6 0 
CL-ML 
*Renbac: RE __---____-___-_-___ 1-2 0-12 Channery clay loam, channery Gc A-6, A-7, 30-40 
For Rock land part, see Rock clay, and very flaggy sandy or A-2 
land. loam. 
12 Sandstone bedrock. 
Riverwash: Rl. 
Properties too variable to be 
estimated. 
Rock land: RO, RP, RR. 
Properties too variable to be 

estimated. For Hobog and 

Renbac parts of RR, see 

Hobog and Renbac series. 
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Percentage less than 8 inches passing sieve— 
No. 10 No. 40 No. 200 
(2.0mm) | (0.42mm) | (0.074 mm) 


No. 4 
(4.7 mm) 


75-90 


45-65 


75-100 


100 
35-50 


40-55 


95-100 


65-100 


45-60 
60-85 


75-85 
100 
75-95 


50-70 


75-95 


100 
65-75 

100 

100 


35-55 


65-85 


35-60 


65-90 


90-100 
25-45 


35-50 


95-100 


50-95 


35-50 
55-80 


65-75 
100 
65-90 


45-60 


75-80 


90-100 


40-50 


100 


100 


30-50 


60-80 


20-45 


60-80 


10-95 
20-40 


25-35 


90-100 


40-85 


20-35 
45-75 


55-70 
90-100 
60-85 


40-55 


70-85 


70-95 


25-45 


95-100 


95-100 


25-45 


55-70 


5-15 


50-80 


5-10 
15-35 


15-25 


75-90 


20-60 


15-20 
25-45 


40-55 
40-50 
50-75 


25-35 


60-80 


5-10 


10-35 


35-50 


50-60 


20-40 
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40-55 


25-40 


20-30 


25-35 


25-35 


30-50 


20-30 
15-25 


20-30 
15-25 
25-35 


25-35 


35-55 


0-10 


30-40 


15-25 


20-35 


85-45 


Plasticity 


index 


15-40 


5-15 


NP 
5-10 


10-15 


5-15 


20-30 


NP-5 
5-10 


NP-5 
NP-5 
5-15 


NP-5 


20-35 


NP 


10-15 


NP-5 


5-15 


15-20 


Permeability 


dn per hr 
0.2-0.6 


2.0-6.0 


0.06-0.2 


>20.0 
0.6-2.0 


0.6-2.0 


0.2-0.6 


0.2-0.6 


0.6-2.0 
0.6-2.0 


2.0-6.0 
0.6-2.0 
0.6-2.0 


0.6-2.0 


0.2-0.6 


Available 


water 
capacity 


In per in of sott 
0.15-0.18 


0.04-0.06 


0.14-0.20 


0.05-0.08 
0.06-0.08 


0.08-0.10 


0.14-0.20 


0.08-0.12 


0.05-0.07 
0.10-0.14 


0.07-0.10 
0.10-0.14 
0.13-0.19 


0,08-0.13 


0.10-0.14 


0.05-0.10 


Reaction 


6 


q 


7 


7 
7 


pH 


.6-8.4 


4-9.0 


.9-9.0 


4-7.8 
4-78 


6.1-7.3 


8 


6 


6 
7 


7 
7 
7 


7 


7 


5-9.0 


.1-7.3 


.1-7.8 
9-8.4 


9-9.0 
9-9.0 
9-8.4 


.4-9.0 


4-78 


Shrink- 


swell 
potential 


High. 


Low. 


Moderate. 


Low. 
Moderate. 


Low. 


Moderate. 


Moderate. 


Low. 
Low. 


Low. 
Low. 
Moderate. 


Low. 


Moderate. 


Low. 
Moderate. 
Low. 
Low. 


Low to 


moderate. 
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Hydrologic 
group 


100 


Depth to 
bedrock 
or hardpan 


Soil series 


Depth from 
and map symbols 


surface 


Rock outcrop: RT. 
Properties too variable to be 
estimated. 
Rough broken land: RU. 
Properties too variable to be 
estimated. 


St. George: Sa. Sb.‘ Sc, Sd,4 Se.* 
Schmutz: SH --__-_---_-_-__-_ 


Shaletv22i--¢ 5-255 8 sie 5 
Mapped only in complex with 
Eroded land. 


Spenlo: SPD ____-__--_-_---__----_ 


Springerville: SrC _--_____--____ 
Stony colluvial land: Sy. 
Properties too variable to be 
estimated. 


Tacan? TAG *ecscec24 se, eed 
Tobish: TBF ...-_---______-____. 


Tobler: Te, Td 


Toquerville _--.-----.___---____ 
Mapped only in complex with 
Pintura soils, 


*Tortugas: TG __---_____----___ 
For Rock land part, see Rock 
land. 


Vekol: VeA. VFD ~---_____---___. 


*Veyo: VHD, VPD _______--_____ 
For Curhollow part of VHD 
and Pastura part of VPD, 
see their respective series. 
*Welring: WAG_-..__-_-_-______. 
For Tortugas part, see Tor- 
tugas series. For Rock out- 
crop part, see Rock outcrop. 
*Winkel: WBD, WCF ____________ 


For Rock arse part of 
WCF. see Rock outcrop. 


*Yaki: YAF,YZE _..---_- 
For Zukan part, see Zukan 
series. 
Diikan: 222202 so Ss 
Mapped only in complex with 
Yaki soils, 


' NP= Nonplastic. 
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TABLE 6.—E'stimated soil properties 


Classification 


Dominant USDA texture 


Loam, silty clay loam, very fine 
sandy loam, and silt loam. 


Clay loam 
Shale (rippable) bedrock. 


Very fine sandy loam and fine 
sandy loam. 

Fine sandy clay loam and clay 
loam. 

Sandstone. 


Very stony sandy loam, very 
gravelly sandy clay loam, and 
very gravelly fine sandy clay 
loam. 


Very cobbly clay loam, cobbly 
clay loam, gravelly clay loam, 
and gravelly light clay loam. 

Sandstone bedrock. 


SM or 
SM-SC 


SP-SM 


Fine sandy loam 


Fine sand 
Sandstone bedrock. 


Very gravelly loam GM-GC 


Fractured limestone bedrock. 


SM-SC 


Sandy loam 
CL or ML 


Sandy clay loam, silty clay loam, 
sandy clay, and silty clay. 


Cobbly loam, cobbly clay loam, 
and very cobbly clay. 
Indurated hardpan over basalt. 


CLor GC 


Very gravelly loam and gravelly 
loam. 
Fractured limestone. 


Gravelly fine sandy loam, very 
cobbly fine sandy loam, and 
very gravelly fine sandy loam. 

Indurated hardpan over basalt. 


Very cobbly loam 
Limestone bedrock. 


Loam, fine sandy loam, and very 
fine sandy loam. 
Limestone bedrock. 


? The surface mantle contains 50 to 80 percent cobbles, more than 8 inches in diameter, by volume. 


A-2or A-1 


Coarse 
fraction 
greater than 
3 inches 


WASHINGTON COUNTY AREA, UTAH 101 


significant to engineering —Continued 


Percentage less than 3 inches passing sieve— F ‘ 
ae id Available Shrink- A 
No. 200 ve Peso Permeability water Reaction swell oe 
(4. y ce at 0 a (o. 42 a (0.074 mm) capacity potential 
H 


In per in of soil 


0.13-0.20 4-8, Moderate. Cc 
0.13-0.19 9-9. Moderate. B 


0.14-0.20 5-9. Moderate. D 


0.10-0.14 6-7. Low. B 
0.13--0.20 6-9. Moderate. 


0.14-0.20 9-9. High. D 


0.08-0.10 4-8. , B 


0.11-0.15 4-8. Moderate. Cc 


0.10-0.12 9-8. Low. BinTe 
Cin Td 
0.05-0.08 6-7. Low. D 
Low. D 
Low. Cc 
Moderate. 
Moderate. D 
0.07-0.10 4-8. . D 
0.07-0.09 5-9. 7 D 
0.07-0.11 9-9. : D 
0.10-0.18 9-9, A D 


3 Seasonal high water table at a depth of 36 to 60 inches. 
4 Seasonal high water table at depths between 0 and 40 inches. 
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Soil series 
and 
map symbols 


Badland: BA, BB. 
No interpretations, 
properties variable. 


*“Bermesa: BED, BF _______| 


Suitability as a source of — 


Topsoil 


Poor: more than 


Sand 


Unsuited: bed- 


Rock land part of BF 50 percent rock at a depth 
variable, no interpre- coarse frag- of 2 to 3 feet. 
tations made. ments; bedrock 

at a depth of 2 
to 8 feet. 

Bond: BOD __________-___| Poor: sandy clay| Unsuited: bed- 
loam texture; rock at a depth 
10 to 25 percent | of 1 foot to2 
gravel. feet. 

Caval: CaO eo 4 Good --__-_---.__ Poor: excessive 


Cave: CEF,CFD _________ 


Chilton: CHF -2______.___ 


Cinder land: Cl. 
No interpretations, 
properties variable. 


*Clovis: CoC, CPD_________ 
For Pastura part of 
CPD. see Pastura 
series. 


Collbran: CRF 


Poor: 20 to 40 
percent gravel. 


Poor: more than 
40 percent 
coarse 
fragments. 


Good in upper 8 
inches. 

Fair below a 
depth of 8 in- 
ches: fine 
sandy loam 
over clay loam. 


Poor: 70 to 80 
percent cobbles 
on surface; clay 
texture. 


fines. 


Poor: 20 to 45 
percent of ma- 
terial passes 
No. 200 sieve. 


Unsuited: no 
sand. 


Unsuited: no 
sand. 


Unsuited: no 
sand. 
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Gravel 


Unsuited: bed- 
rock at a depth 
of 2to 3 feet. 


Unsuited: bed- 
rock at a depth 
of 1 foot to 2 
feet. 


Unsuited: no 
gravel. 


Unsuited: 60 to 
90 percent of 
material passes 
No. 4 sieve. 


Poor: excess 
fines. 


Unsuited: no 
gravel. 


Unsuited: no 
gravel. 


Road fill 


TABLE 7.—Interpretations 
[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in such map ing 


Soil features affecting— 


Farm ponds 


Reservoir areas 


Poor: bedrock at | Bedrock at a 


a depth of 2 to 
3 feet. 


depth of 2 to3 
feet; more than 
50 percent 
coarse frag- 
ments below a 
depth of 14 
inches. 


Poor: bedrock at | Moderately slow 


a depth of 1 
foot to 2 feet. 


Poor: igh po- 
tential frost 


Poor: shallow 
depth to 
hardpan. 


Fair if slopes 
are 15 to 30 
percent. 

Good if slopes 
are5tol5 
percent. 


Moderate: mod- 


erate shrink- 


swell potential. 


Poor: high 
shrink-swell 
potential. 


permeability; 
slopes of 1 to 10 
percent; bed- 
at a depth of 1 
foot to 2 feet. 


Slopes of 1 to 10 
percent; moder- 
ate perme- 
ability. 


Hardpan ata 
depth of less 
than 20 inches; 
slopes of 2 to 30 
percent; 20 to 
35 percent 
coarse frag- 
ments. 


Moderate perme- 
ability; slopes of 
5 to 30 percent; 
more than 40 

ercent coarse 
ragments. 


Moderate 
permeability. 


Slopes are 2 to 
30 percent. 


that appear in the first 


Embankments 


Medium shear strength; 
low to medium compres- 
sibility; medium to low 
compacted pencsnlity, 
medium to high suscepti- 
bility to piping. 


Medium shear strength; 
low to medium compres- 
sibility; medium to low 
compacted permeability; 
medium to low suscepti- 
bility to piping; fair 
to good compaction 
characteristics. 


Medium to low shear 
strength; medium com- 
pressibility; good to 
poor compaction 
characteristics. 


Medium shear strength; 
low to medium compres- 
sibility; medium to low 
compacted permeability; 
high to low susceptibility 
to piping; fair to good 
compaction character- 
istics. 

High to medium shear 
strength; low compres- 
sibility; medium to low 
compacted permeability; 
medium to low suscepti- 
bility to piping; fair to 
good compaction 
characteristics. 


Medium to low shear 
strength; medium com- 
preseibility; medium to 
low compacted permea- 
bility; high to low sus- 
ceptibility to piping; 
good to poor compaction 
characteristics. 


Medium to low shear 
strength; medium com- 
ressibility; medium to 
ow compacted permea- 
bility; fair to poor com- 
action characteristics; 
ow to high susceptibility 
to piping. 


of engineering properties 
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units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions for referring to other series 


column of this table] 


Soil features affecting— 


Drainage for 


crops and 
pasture 


Irrigation 


Not needed: Low available 
bedrock water capac- 
restricts ity; hardpan at 
drainage. a depth of 2 to 

8 feet. 

Not needed ____] Bedrock ata 
depth of 1 foot 
to 2 feet. 

Not needed _--_| Moderate or 
high available 
water 
capacity. 

Not needed: Hardpan and 
hardpan ae ata 
restricts epth of 10 to 
drainage. 20 inches. 

Not needed __-__| Slopes of 5 to 30 

percent; 40 to 
80 percent 
gravel. 

Not needed ____| High available 
water 
capacity. 

Not needed __--| Uneven slopes; 
cobbles on 
surface. 


Dwellings 


Moderate if 
slopes are 8 to 
10 percent. 

Severe for base- 
ments: bedrock 
at a depth 
of 2 to 3 feet. 


Severe: bedrock 
at adepth of 1 
foot to 2 feet. 


Severe: high 
potential frost 
action. 


Severe: hard- 
pan at a depth 
of less than 2 
feet; slopes of 
2 to 30 percent. 


Moderate if 
slopes are 5 to 
15 percent. 

Severe if slopes 
are 15 to 30 
percent. 


Moderate: 
moderate 
shrink-swell 
potential. 


Severe: high 
shrink-swell 
potential. 


Shallow 


excavations 


Severe: bed- 
rock at a depth 
of 2 to 3 feet. 


Severe: bedrock 
at a depth of 1 
foot to 2 feet. 


Slight if slopes 
are2to8 
ercent. 
oderate if 
slopes are 8 to 
10 percent. 


Severe: hard- 
pan at a depth 
of less than 2 
feet; slopes of 
2 to 80 percent. 


Moderate if 
slopes are 5 to 
15 percent: 
gravelly, 

Severe if slopes 
are 15 to 30 
percent. 


Slight ----_---__ 


Severe: clay 
texture. 


Soil limitations for— 


Septic tank 
absorption 
fields 


Severe: bed- 
rock at a depth 
of less than 48 
inches. 


Severe: moder- 
ately slow per- 
meability; bed- 
rock at a depth 
of 1 foot to 2 
feet. 


Slight if slopes 
are 2 to8 
ercent. 
oderate if 
slopes are 8 to 
10 percent. 


Severe: hard- 
pan at a depth 
of less than 2 
feet; slopes of 
2 to 30 percent. 


Slight if slopes 
are5 to8 
percent. 

Moderate if 
slopes are 8 to 
15 percent. 

Severe if slopes 
are 15 to 30 
percent. 


Severe: permea- 
bility is less 
than 0.2 inch 
per hour; slopes 
of 2 to 80 
percent. 


Sewage 
lagoons 


Severe: bed 
rock at a depth 
of 2 to 3 feet. 


Severe: bedrock 
at a depth of 1 
foot to 2 feet; 
slopes of 1 to 
10 percent. 


Severe: moder- 
ately rapid 
permeability. 


Severe: hard- 
pan at a depth 
of less than 2 
feet; slopes of 
2 to 30 percent. 


Severe if slopes 
are 5 to 30 per- 
cent; more 
than 40 percent 
coarse frag- 
ments; moder- 
ate permea- 
bility. 


Moderate: 
moderate per- 
meability; 
slopes of 1 to5 
percent. 


Moderate if 
slopes are 2 to 
T percent. 

Severe if slopes 
are 7 to 30 
percent. 


Sanitary 
landfill! 


Severe: bed- 
rock at a depth 
of less than 40 
inches. 


Severe: bedrock 
at a depth of 1 
foot to 2 feet. 


Moderate: per- 
meability 1s 2.0 
to 6.0 inches 
per hour toa 
depth of 4 feet. 


Severe: hard- 
pan ata depth 
of less than 2 
feet. 


Slight if slopes 
are5 to 15 
ercent. 
oderate if 
slopes are 15 to 
25 percent. 
Severe if slopes 
are more than 
25 percent. 


Slight -----___-- 


Severe: clay 
texture; bed- 
rock at a depth 
of jess than 5 
feet. 


Local roads 
and streets 


Moderate: bed- 
rock at a depth 
of 2 to 3 feet. 


Severe: bedrock 
at a depth of 1 
foot to 2 feet. 


Severe: high 
potential frost 
action. 


Severe: hard- 
pan at adepth 
of less than 2 
feet; slopes of 
2 to 30 percent. 


Moderate if 
slopes are 8 to 
15 percent. 

Severe if slopes 
are 15 to 30 
percent. 


Moderate: 
moderate 
shrink-swell 
potential. 


Severe: high 
shrink-swell 
potential. 
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TABLE 7.—Jnterpretations of 
Suitability as a source of — Soil features affecting — 
Soil series 
map symbols Topsoil Gravel Road fill 
*Curhollow: CSE. CUF -___| Poor: more than| Unsuited: bed- | Unsuited: bed- { Poor: bedrock at | Bedrock at a High to medium shear 
Rock outcrop part of 40 percent rock at a depth rock at a depth a depth of less depth of less strength; low compressi- 
CUF variable, no coarse of less than 2 of less than 2 than 2 feet. than 2 feet; bility; medium to low 
interpretations made. fragments. feet. feet. slopes of 2to 30 | compacted permeability; 
percent; 40 per- | medium to low suscepti- 
cent coarse py to piping; fair to 
fragments. good compaction charac- 
teristics; shallow to 
bedrock. 
*Dagflat: DAG ---------~-1 Poor: slopesof | Unsuited: bed- | Unsuited: bed- | Poor: slopesof | Slopes of 30 to Medium to low shear 
For Motoqua part, see 30 to 60 rock at depth of | rockatadepth | 30to 60 60 percent; bed- | strength; medium com- 
Motoqua series. percent. 2 to 3 feet. of 2 to 3 feet. percent. rock atadepth | pressibility; low to high 
of less than 3 susceptibility to piping; 
feet. good to poor compaction 
characteristics. 
Dalean: OBD __---_.----- Poor: 50 te 70 Unsuited: no Unsuited: no Poor: bedrock at | Bedrock ata Medium to low shear 
percent mate- sand. gravel, a depth of less depth of 2to3 strength; medium to 
rial more than than 3 feet. feet; slopes of 0 | high compressibility; low 
3 inches in to 15 percent; to medium compacted 
diameter. more than 50 permeability; low to high 
percent cobbles | susceptibility to piping; 
and stones. good to poor compaction 
characteristics. 
*Detra: OKG ----____-___] Poor: slopesof | Unsuited: no Unsuited: no Poor: high po- |Moderateper- | Medium shear strength to 
For Kolob part, see more than 20 sand. gravel. tential frost meability; bed- | a depth of 27 inches; low 
Kolob series. percent. action. rock at a depth to medium compressibil- 
of 40 to 60 in- ity; low to high suscepti- 
ches; slopes of bility to piping; fair to 
20 to 30 good compaction 
percent. characteristics. 

Low to medium shear 
strength between depths 
of 27 and 44 inches; me- 
dium compressibility; 
low to high susceptibility 
to piping; good to poor 
compaction character- 
istics. 

Draper: Dr8 __----.-_---} Good -----------| Unsuited: no Unsuited: no Moderate: Water table ata | Medium to low shear 
sand. gravel. moderate depth of 3 to5 strength; medium com- 
shrink-swell feet; slopes of 2 ressibility; medium to 
potential. to 5 percent. low compacted permea- 
bility; high to low sus- 
ceptibility to piping; 
good to poor compaction 
characteristics. 
Dune land: DU. 
No interpretations, 
properties variable. 
*Eroded land: EA. EB. 
No interpretations, 
properties variable. 
For Shalet part, see 
Shalet series. 
Esplin. --2-2-2-2--2--2 55 Poor: bedrock Unsuited: bed- { Unsuited: no Poor: high po- Bedrock at a Medium to low shear 
apped only incomplex| at adepth of rock atadepth | gravel. tential frost depth of less strength; medium com- 
with Pastura soils. less than 2feet. | of less than 2 action; bedrock | than 2 feet. ressibility; medium to 
feet. at a depth of iow compacted permea- 
less than 2 bility; low to high sus- 
feet. ceptibility to piping; 
good to poor compaction 
characteristics. 
Fluvaquents and Torri- 
fluvents, sandy: FA. 
No interpretations, 


properties variable. 


WASHINGTON COUNTY AREA, UTAH 


engineering properties —Continued 


Soil features affecting — 


Drainage for 


crops and 
pasture 


Not needed ____ 


Not needed -___ 


Not needed —___ 


Not needed ____] 


Needs drainage 
in some areas; 
water table at 
depth of 3 to 
5 feet; slopes 
of 2to5 
percent. 


Not needed ____| 


Irrigation 


Bedrock ata 
depth of less 
less than 2 
feet. 


Slopes of 30 to 
60 percent. 


Coarse frag- 
ments are 
excessive. 


Water not 
available. 


High available 
water capacity 


Bedrock at a 
depth of less 
than 2 feet. 


Dwellings 


Severe: bedrock 
at a depth of 
less than 2 
feet. 


Severe: slopes 
of 30 to 60 per- 
cent; bedrock 
at a depth of 
less than 3 
feet. 


Moderate: mod- 
erate potential 
frost action. 

Severe for base- 
ments: bed- 
rock at a depth 
of 2 to 8 feet. 


Severe: high po- 
tential frost 
action; slopes 
of more than 
20 percent. 


Moderate with 
no basement 
and severe 
with basement: 
water table be- 
tween depths 
of 3 and 5 feet; 
moderate 
shrink-swell 
potential. 


Severe: bedrock 
at a depth of 
less than 2 
feet. 


Shallow 


excavations 


Severe: bedrock 
at a depth of 
less than 2 
feet. 


Severe: slopes 
of 30 to 60 per- 
cent; bedrock 
at a depth of 
less than 3 
feet. 


Severe: bedrock 
at a depth of 2 
to 3 feet; very 
cobbly clay. 


Severe: slopes 
of more than 
20 percent. 


Severe: season- 
al high water 
table between 
depths of 3 and 
5 feet. 


Severe: bedrock 
at a depth of 
less than 2 
feet. 


Soil limitations for— 


Septic tank 
absorption 
fields 


Severe: bedrock 
at a depth of 
less than 2 
feet; slopes of 2 
to 30 percent. 


Severe: slopes 
of 30 to 60 per- 
cent; bedrock 
at a depth of 
less than 3 
feet. 


Severe: slow 
petmenhilitys 
edrock ata 
depth of 2 to 3 

feet. 


Severe: slopes 
of more than 
20 percent. 


Severe: water 
table between 
depths of 3 and 
5 feet. 


Severe: bedrock 
at a depth of 
less than 2 
feet. 


Sewage 
lagoons 


Severe: bedrock 
at a depth of 
less than 2 
feet; slopes of 2 
to 30 percent; 
40 percent 
coarse 
fragments. 


Severe: slopes 
of 30 to 60 per- 
cent; bedrock 
at a depth of 
less than 3 
feet. 


Severe: bedrock 
at adepth of 2 
to 3 feet; slopes 
of 0 to 15 per- 
cent; more 
than 50 per- 
cent cobbles 
and stones. 


Severe: slopes 
of more than 
20 percent. 


Moderate: wa- 
ter table at a 
depth of 3 to 5 
feet. 


Severe: bedrock 
at a depth of 
less than 2 
feet. 


Sanitary 
landfill! 


Severe: bedrock 
at a depth of 
less than 2 
feet. 


Severe: slopes 
of 30 to 60 per- 
cent; bedrock 
at a depth of 
less than 3 
feet. 


Severe: bedrock 
at a depth of 2 
to 8 feet. 


Severe: bedrock 
at a depth of 
less than 5 
feet. 


Severe: water 
table at a 
depth of 3to5 
feet. 


Severe: bedrock 
at a depth of 
less than 2 
feet. 
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Local roads 
and streets 


Severe: bedrock 
at a depth of 
less than 2 
feet. 


Severe: slopes 
of 30 to 60 
percent. 


Moderate: mod- 
erate frost 
potential. 


Severe: slopes 
of more than 
20 percent. 


Moderate: mod- 
erate shrink- 
swell potential; 
moderate po- 
tential of frost 
action. 


Severe: bedrock 
at a depth of 
less than 2 
feet. 
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Soil series 


an 
map symbols 


Gullied land: GA. 
No interpretations, 
properties variable. 


Topsoil 


Hantz: Ha __------------] Fair to poor: 


Harrisburg: HbC, HD ~--__ 
Rock land part of HD 
variable, no inter- 
pretations made. 


*Hobog: HG 
Rock land 
able, no 
tions made. 


part vari- 
interpreta- 


HOGG vec pet ee ceetee Saas 
Mapped only in com- 
plex with Kolob soils. 


Hdefonso ----_------_-_--- 
Mapped only in com- 
plex with Nehar soils. 


Isom: IAF 


Ivins: 'b. lc____w----_-- 


silty clay loam 
and silty clay 
texture. 


Poor: bedrock 
at a depth of 2 
to 8 feet. 


Poor: more than 
35 percent 
coarse frag- 
ments; bedrock 
at a depth of 
less than 2 
feet. 


Good in upper 
8 feet. 
Poor below a 


depth of 3 feet: 
clay. 


Poor: 35 to 70 
percent coarse 
fragments. 


Poor: more 
than 15 percent 
coarse 
fragments. 


Fair: sandy 
clay loam or 
loamy fine 
sand texture. 
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Suitability as a source of— 


Sand 


Unsuited: no 
sand. 


Poor: excess 
fines. 


Unsuited: no 
sand; bedrock 
at a depth of 
less than 2 
feet. 


Poor: excess 
fines. 


Unsuited: bed- 
rock at a depth 
of 3 to 4 feet or 
more; no sand. 


Unsuited: no 
sand. 


Poor: excess 
fines. 


Gravel 


Unsuited: no 
gravel. 


Unsuited: no 
gravel. 


Unsuited: ex- 
cess fines; bed- 
rock at a depth 
of less than 2 
feet. 


Unsuited: no 
gravel, 


Unsuited: bed- 
rock at a depth 
of 3 to 4 feet or 
more, 


Poor: excess 
fines. 


Unsuited: no 
gravel. 


Road fill 


Poor: high plas- 
ticity index; 
moderate to 
high shrink- 
swell potential. 


Poor: bedrock 
at a depth of 2 
to 3 feet. 


Poor: slopes of 
3 to 40 percent; 
bedrock at a 
depth of less 
than 2 feet. 


Poor: high 
shrink-swell 
potential. 


Fair: moderate 
potential frost 
action; bedrock 
at a depth of 3 
to 4 feet or 
more. 


Good if slopes 
are3to15 
percent. 

Fair if slopes 
are 15 to 25 
percent. 

Poor if slopes 
are 25 to 30 
percent. 


Fair: moderate 
shrink-swell 
potential. 


TABLE 7.—Interpretations of 


Soil features affecting— 


Farm ponds 


Reservoir areas 


Slow permea- 
bility; slopes 
of less than 2 
percent; less 
than 20 percent 
coarse frag- 
ments. 


Slopes of 1 to 20 
percent; bed- 
rock at a depth 
of 2 to 3 feet. 


Bedrock at a 
depth of less 
than 2 feet; 
slopes of 3 to 40 
percent. 


Permeability is 
2.0 to 6.0 in- 
ches per hour 
in upper 36 in- 
ches and 0.2 to 
0.6 inch per 
hour below a 
depth of 36 
inches. 


Permeability is 
more than 6.0 
inches per 
hour; bedrock 
at a depth of 3 
to 4 feet or 
more. 


Permeability is 
more than 6 in- 
ches per hour; 
more than 50 

ercent coarse 

ragments; 
slopes of 3 to 
30 percent. 


Permeability is 
more than 6 in- 
ches per hour 
to a depth of 24 
inches and 0.2 
to 0.6 inch per 
hour below a 
depth of 24 
inches. 


Embankments 


Medium to low shear 
strength; medium com- 
pressibility; low com- 
pacted permeability; low 
to medium susceptibility 
to piping; fair to good 
compaction character- 
istics. 

Medium shear strength; 
medium to high suscep- 
tibility to piping; low 
to medium compressi- 
bility; fair to good com- 
paction characteristics; 
medium to low com- 
pacted permeability. 


High to medium shear 
strength; low compressi- 
bility; medium to low 
compacted permeability; 
high to low susceptibil- 
ity to piping; fair to good 
compaction character- 
istics. 

Medium to low shear 
strength; low to medium 
compressibility; low to 
medium compacted per- 
meability; low to hig 
susceptibility to piping; 
fair to good compaction 
characteristics. 


High to medium shear 
strength; low to medium 
compressibility; medium 
to low compacted per- 
meability; medium to 
low susceptibility to pip- 
ing; good to fair compac- 
tion characteristics. 


Medium to low shear 
strength; low compressi- 
bility; low to medium 
compacted permeability; 
fair to good compaction 
characteristics; low to 
medium susceptibility 
to piping. 


Medium to low shear 
strength; low to medium 
compressibility; medi- 
um to low compacted 
permeability; fair to 
good compaction char- 
acteristics; low to high 
susceptibility to piping. 
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engineering properties —Continued 


Soil features affecting — 


Drainage for 
crops and 
pasture 


Deep to water 
table; needs 
drainage in 
some areas; 
slow permea- 
bility. 


Not needed —__ 


Not needed ___. 


Not needed __. 


Not needed ____| 


Not needed ____ 


Not needed —___ 


Irrigation 


High available 
water capacity. 


Low available 
water capac- 
ity; bedrock at 
a depth of 2 to 
8 feet. 


Bedrock ata 
depth of less 
than 2 feet; 
slopes of 3 to 
40 percent. 


Irrigation 
water not 
available, 


Slopes of 5 to 
30 percent; 
water not 
available. 


Very cobbly and 
very gravelly; 
slopes of 3 to 
30 percent. 


Moderate avail- 
able water 
capacity toa 
depth of 2 to3 
feet. 


Dwellings 


Severe: moder- 
ate to high 
shrink-swell 
potential. 


Moderate with 
no basement 
and severe 
with basement: 
bedrock at a 
depth of 3 
feet. 


Severe: bedrock 
at a depth of 
less than 2 
feet; slopes of 
3 to 40 percent. 


Severe: higt 
potential frost 
action. 


Moderate if 
slopes are less 
than 15 per- 
cent; moderate 
potential frost 
action. 

Severe if slopes 
are more than 
15 percent. 


Slight if slopes 
are0to8 
ercent. 
oderate if 
slopes are 8 to 
15 percent. 
Severe if slopes 
are 15 to 30 
percent. 


Moderate: mod- 
erate shrink- 
swell 
potential. 


Shallow 
excavations 


Severe: silty 
clay texture. 


Severe: bedrock 
at a depth of 2 
to 3 feet; slopes 
of 1 to 20 
percent. 


Severe: bedrock 
at a depth of 
less than 2 
feet. 


Severe: cla 
texture below 
a depth of 3 
feet. 


Severe: very 
gravelly soil; 
bedrock domi- 
nantly ata 
depth of less 
than 4 feet. 


Moderate if 
slopes are less 
than 15 per- 
cent: cobbly 
surface layer. 

Severe if slopes 
are more than 
15 percent. 


Severe: loamy 
fine sand tex- 
ture; unstable 
sidewalls. 


Soil limitations for — 


Septic tank 
absorption 
fields 


Severe: slow 
permeability. 


Severe: bedrock 
at a depth of 2 
to 3 feet. 


Severe: bedrock 
at a depth of 
less than 2 
feet; slopes of 
3 to 40 percent. 


Severe: moder- 
ately slow per- 
meability be- 
low a depth of 
3 feet. 


Severe: bedrock 
dompenty at 
a depth of less 
than 4 feet. 


Slight if slopes 
are3to8 
percent. 

Moderate if 
slopes are 8 to 
15 percent. 

Severe if slopes 
are 15 to 30 
percent. 


Severe: per- 
meability is 
less than 
0.6 inch per 
hour below a 
depth of 2 
feet. 


Sewage 


lagoons 


Severe: bedrock 
at a depth of 2 
to 3 feet; slopes 
of 1 to 20 
percent. 


Severe: bedrock 
at a depth of 
less than 2 
feet; slopes of 
3 to 40 percent. 


Moderate: 
slopes of 2 to 5 
percent. 


Severe: per- 
meability is 
more than 6.0 
inches per 
hour; slopes of 
5 to 30 
percent. 


Severe: per- 
meability is 
more than 2 in- 
ches per hour; 
more than 50 

ercent coarse 

ragments; 
slopes of 3 to 
30 percent. 


Moderate: mod- 
erately slow 
permeability 

elow a depth 
of 2 feet. 


Sanitary 
landfill ! 


Severe: silty 
clay texture. 


Severe: bedrock 
at a depth of 2 
to 3 feet. 


Severe: bedrock 
at a depth of 
less than 2 
feet; slopes of 
3 to 40 percent. 


Severe: cla 
texture below 
adepth of 3 
feet. 


Severe: per- 
meability is 
more than 6.0 
inches per 
hour; bedrock 
dominantly at 
a depth of less 
than 4 feet. 


Severe: per- 
meability is 
more than 2 in- 
ches per hour; 
more than 50 

ercent coarse 

ragments; 
slopes of 3 to 
30 percent. 


Moderate: 
sandy clay tex- 
ture below a 
depth of 2 
feet. 
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Local roads 
and streets 


Severe: moder- 
ate to high 
shrink-swell 
potential; high 
plasticity 
index. 


Moderate: bed- 
rock at a depth 
of less than 3 
feet. 


Severe: bedrock 
at a depth of 
less than 2 
feet; slopes of 
3 to 40 percent. 


Severe: high 
potential frost 
action; high 
shrink-swell 
potential. 


Moderate if 
slopes are less 
than 15 per- 
cent: moderate 
potential frost 
action. 

Severe if slopes 
are more than 
15 percent. 


Slight if slopes 
are 3to8 
ercent. 
oderate if 
slopes are 8 to 
15 percent. 
Severe if slopes 
are 15 to 30 
percent. 


Moderate: mod- 
erate shrink- 
swell 
potential. 


SOIL SURVEY 


Suitability as a source of — 
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TABLE 7.—Interpretations of 


Soil features affecting — 
Soil series 


ani Farm ponds 
map symbols Topsoil Gravel Road fill 
Junction: JaB, JaC __-___. Good __--------_ Poor: excess Unsuited: no Fair; excess Slopes of 1 to 5 Medium shear strength; 
fines. gravel, fines. percent. medium to high suscep- 
tibility to piping; low to 
to medium compressibil- 
ity; fair to good compac- 
tion characteristics; me- 
dium to low compacted 
permeability. 
*Kinesava: KAE. KBD, KCE | Good if slopes Poor: excess Unsuited: no Moderate or Slopes of 2 to 835 | Low to medium shear 
For Detra part of KBD, are2to8 fines. gravel. poor: moder- percent; per- strength; low to high 
see Detra series; for percent. ate potential meability is 2.0 | susceptibility to piping; 
Kolob variant part of | Fair if slopes frost action; to 6.0 inches good to poor compaction 
KCE, see Kolob are8 to 15 high shrink- per hour toa characteristics; low to 
variant. percent. swell potential depth of 39 in- high compressibility. 
Poor if slopes below a depth ches and 0.2 to 
are 15 to of 39 inches. 0.6 inch per 
percent. hour below a 
depth of 39 
inches. 
*Kolob: KD, KHC, KLG____| Poor: excess Unsuited: ex- Unsuited: ex- Fair: bedrock at | Bedrock ata Low to medium shear 
For Detra part of KD, coarse frag- cess fines. cess fines. a depth of 3 to depth of 3 to5 strength; low to medium 
Hogg part of KHC. ments; bedrock 5 feet. feet; slopes of compressibility; low 
and Paunsaugunt part | at adepth of 3 2to60 percent. | compacted permeability; 
of KLG, see their to 5 feet; slopes low to medium suscept!- 
respective series. of 2 to 60 bility to piping; good to 
percent. to fair compaction 
characteristics. 
Kolob variant -----------. Poor: gravelly Unsuited: ex- Unsuited: ex- Severe: high po- | Bedrock ata Medium to low shear 
Mapped only in com-| and cobbly cess fines. cess fines. tential frost depth of 2 to3 strength; medium com- 
plex with Kinesava material at a action. feet; slopes of presptnility, medium to 
soils. depth of less 10 to 30 ow compacted permea- 
than 8 inches. percent. bility; low to high sus- 
ceptibility to piping; 
good to fair compaction 
characteristics. 
Lava flow: LA. 


No interpretations, 
properties variable. 
Lavate: Lb -_---___----- Severe: moder- | Slopes of 2 to 4 Medium to low shear 
ate shrink- percent. strength; medium com- 


swell potential; ioe ility; medium to 


Unsuited: no 


Fair: sandy clay| Unsuited: ex- 
gravel. 


loam texture. cess fines. 


high potential iow compacted permea- 
frost action. bility; high to low sus- 
ceptibility to piping; 
good to poor compaction 
characteristics. 
LaVerkin: LcB, LcC. LdB___| Good ------_---- Unsuited: ex- Unsuited: no Fair: moder- Moderate: mod- | Low to medium shear 
cess fines. gravel. ate shrink- erate permea- strength; low to medium 
swell potential. | bility; slopes of | compressibility; low to 
1 to 5 percent. medium compacted per- 
meability; low to high 
susceptibility to piping; 
good to poor compaction 
characteristics. 
Leeds: LeA, LeB, LeD ______| Fair: silty clay | Unsuited: no Unsuited: no Fair: moder- Slopes of 0 to 10 | Medium to low shear 
loam texture. sand, gravel. ate shrink- percent; mod- strength; medium com- 
swell potential. | erate permea- ressibility; medium to 
bility below a ow compacted permea- 
depth of 15 bility; low to high sus- 
inches. ceptibility to piping; 
good to poor compaction 


characteristics. 
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engineering properties —Continued 


Soil features affecting— 


Drainage for 


crops and 
pasture 


Irrigation 


Not needed -_._| Moderate avail- 
able water 


capacity. 


Not needed ___-| Uneven slopes; 
slopes of 2 to 
25 percent; 
irrigation 
water not 
available. 


Not needed ____] Irrigation wa- 
ter not avail- 
able; slopes of 


2 to 60 percent. 


Not needed -___] Irrigation wa- 
ter not avail- 
able; slopes of 
10 to 30 


percent. 


Not needed -...| Moderate in- 
take rate; high 
available wa- 


ter capacity. 


Not needed -_-_| High available 
water 


capacity. 


High available 
water capac- 
ity; slow in- 
take rate. 


Deep to water 
table; needs 
drainage in 
some areas. 


. Shallow 
Dwellings excavations 
Slight -----.-.__] Slight --------__ 
Moderate if Severe: cla: 
slopes are 2 to texture below 
15 percent: a depth of 40 
moderate po- inches; slopes 
tential frost of 2 to 25 
action. percent. 
Severe if slopes 
are 15 to 25 
percent. 


Moderate, with 
no basement, 
if slopes are 
less than 15 
percent. 

Severe, with 
basement, if 
slopes are 
more than 15 
percent: bed- 
rock at a depth 
of 3 to 5 feet. 


Severe: bedrock 
at a depth of 2 
to 3 feet; slopes 
of 10 to 30 
percent. 


Severe: moder- 
ate shrink- 
swell potential; 
high potential 
frost action. 


Moderate: 
moderate 
shrink-swell 
potential. 


Moderate: 
moderate 
shrink-swell 
potential. 


Severe: slopes 
of 2 to 60 per- 
cent; very 
gravelly; bed- 
rock at a depth 
of 3 to 5 feet. 


Soil limitations for— 


Septic tank 
absorption 5 ewage 
fields goons 

Slight --_-----_-| Severe: per- 

meability is 
more than 2 
inches per 
hour. 

Moderate or Moderate if 
severe: per- slopes are 2 to 
meability is 7 percent. 
less than 0.6 Severe if slopes 
inch per hour are more than 
below a depth 7 percent. 
of 40 inches. 

Severe: per- Severe: slopes 
meability is of 2 to 60 per- 
less than 0.6 cent; cobbly, 
inch per hour. stony, and 

very gravelly 
in places. 


Severe: bedrock | Severe: bedrock | Severe: bedrock 


at a depth of 2 
to 3 feet; slopes 
of 10 to 30 
percent. 


Slight _-________ 


Slight if slopes 
are0to8 
percent. 

Moderate if 
slopes are 8 to 
10 percent. 


at a depth of 2 
to 3 feet; slopes 
of 10 to 30 
percent. 


Severe: per- 
meability is 
less than 0.6 
inch per hour. 


Moderate: per- 
meability is 
less than 1.0 
inch per hour 
in places. 


Moderate: per- 
meability is 
less than 1.0 
inch per hour 
below a depth 
of 15 inches; 
slopes of 0 to 
10 percent. 


at a depth of 2 
to 8 feet; slopes 
of 10 to 30 
percent. 


Moderate: 
slopes of 2 to 4 
percent. 


Moderate: per- 
meability is 0.6 
inch to 2.0 in- 
ches per hour; 
slopes of 1 to 5 
percent. 


Moderate if 
slopes are 0 to 
7 percent. 

Severe if slopes 
are more than 
7 percent. 


Sanitary 


landfill ' 


Severe: per- 
meability is 
more than 2 
inches per 

our. 


Severe: cla 
texture below 
a depth of 40 
inches. 


Severe: bedrock 
at a depth of 3 
to 5 feet. 


Severe: bedrock 
at a depth of 2 
to 3 feet. 
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Local roads 
and streets 


Moderate: ex- 
cess fines. 


Moderate if 
slopes are 2 to 
15 percent: 
moderate po- 
tential frost 
action. 

Severe if slopes 
are 15 to 25 
percent. 


Moderate if 
slopes are less 
than 15 per- 
cent: moder- 
ate potential 
frost action. 

Severe if slopes 
are more than 
15 percent. 


Severe: bedrock 
at a depth of 2 
to 3 feet; slopes 
of 10 to 30 
percent. 


Severe: moder- 
ate shrink- 
swell potential; 
high potential 
frost action. 


Moderate: 
moderate 
shrink-swell 
potential. 


Moderate: 
moderate 
shrink-swell 
potential. 
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Soil series 


an 
map symbols 


*Magotsu: MAE 
For Pastura part, see 
Pastura series. 


*Mathis: MBG ____.______ 
Rock outcrop part 
variable, no interpre- 
tations made. 


*Menefee: MEG 
Rock outerop_ part 
variable, no interpre- 
tations made. 


Mespun: MFD 


Mokiak __----_----_-_.__ 
Mapped only in com- 
plex with Motoqua 
soils. 


*Motoqua: MMG, MOG-___ 
For Mokiak part of 
MMG, see Mokiak 
series. Rock outerop 
part of MOG variable, 
no interpretations 
made. 


Naplene: NaC 


*Nehar: NEF. NIF 
For Ildefonso part of 
NIF, see Ildefonso 
series. 


Poor: clay tex- 
ture; very 
cobbly surface. 


Poor: very 
stony loamy 
fine sand; 
slopes of 20 to 
50 percent. 


Poor: slopes of 
more than 25 
percent. 


Poor: sand 
texture. 


Poor: more 
than 50 percent 
coarse frag- 
ments; slopes 
of 30 to 70 
percent. 


Poor: more 
than 50 percent 
coarse 
fragments. 


Poor: more 
than 35 percent 
coarse frag- 
ments; very 
stony surface 
layer. 


Unsuited: ex- 
cess fines. 


Unsuited: very 
stony surface 
layer; bedrock 
at a depth of 2 
to 3 feet. 


Unsuited: no 
sand. 


Good to fair: 5 
to 10 percent 
fines. 


Unsuited: no 
sand. 


Unsuited: no 
sand. 


Unsuited: no 


Unsuited: no 
sand. 
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Unsuited: no 
gravel. 


Unsuited: bed- 
rock at a depth 
of 2 to 3 feet. 


Unsuited: no 
gravel. 


Unsuited: no 
gravel. 


Unsuited: no 
gravel, 


Unsuited: ex- 
cess fines; bed- 
rock at a depth 
of less than 2 
feet. 


Unsuited: no 
gravel. 


Unsuited: no 
gravel. 


Road fill 


Poor: high 
shrink-swell 
potential. 


Poor: slopes of 
20 to 50 per- 
cent; very stony 
surface layer. 


Poor: slopes of 
25 to 60 
percent. 


Poor: slopes of 
380 to 70 
percent. 


Poor: slopes of 
30 to 70 
percent. 


Severe: high po- 
tential frost 
action. 


Fair: slopes of 
3 to 30 percent; 
very stony. 


TABLE 7.—Interpretations of 


Suitability as a source of — Soil features affecting — 


Farm ponds 


Bedrock at a 
depth of less 
than 2 feet; 
slopes of 2 to 
20 percent. 


Slopes of 20 to 
50 percent; per- 
meability is 
more than 2 in- 
ches per hour; 
bedrock at a 
depth of less 
than 8 feet. 


Slopes of 25 to 
60 percent; rip- 
pable bedrock 
at a depth of 
less than 2 
feet. 


Slopes of 0 to 10 
percent; per- 
meability is 
more than 20 
inches per 
hour. 


Slopes of 30 to 
70 percent; 
bedrock at a 
depth of less 
than 3 feet; 
more than 50 

ercent coarse 
ragments. 


Slopes of 30 to 
70 percent; 
bedrock at a 
depth of less 
than 2 feet; 
more than 50 

ercent coarse 
ragments. 


Slopes of 2 to 6 
percent; mod- 
erately slow 
permeability. 


Very stony sur- 
face layer; 
slopes of 3 to 
30 percent. 


Low to medium shear 
strength; medium to 
high compressibility; 
good to poor compaction 
characteristics; low to 
medium compacted per- 
meability; low to hig! 
susceptibility to piping. 


Medium to high shear 
strength; low to medium 
compressibility; high to 
medium compacted per- 
meability; low to high 
susceptibility to piping; 
fair to good compaction 
characteristics. 


Medium to low shear 
strength, medium com- 
peespibility, medium to 
low compacted permea- 
bility; high susceptibility 
to piping; good to poor 
compaction character- 
istics. 

Medium shear strength; 
medium to high com- 
pacted permeability; 
medium to high suscep- 
tibility to piping; fair to 
good compaction char- 
acteristics; low to me- 
dium compressibility. 


Medium to high shear 
strength; low to medium 
compressibility and com- 
pacted permeability; me- 
dium susceptibility to 
piping; good to fair com- 
paction characteristics. 


Medium to low shear 
strength; low to medium 
compressibility; low 
compacted permeability; 
medium to low suscepti- 
bility to piping; good to 
fair compaction 
characteristics. 


Low to medium shear 
strength; medium com- 
pressibility; high to me- 
dium susceptibility to 
piping; good to poor com- 
paction characteristics; 
medium to low com- 
pacted permeability. 


Very stony; medium to 
low shear strength; low 
to medium compressibil- 
ity; low compacted per- 
meability; medium to 
low susceptibility to pip- 
ing; good to fair compac- 
tion characteristics. 
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engineering properties —Continued 


Soil features affecting — 


Drainage for 


crops and 
pasture 


Not needed --__ 


Not needed -___ 


Not needed -___ 


Not needed ____ 


Not needed ~___ 


Not needed ____ 


Not needed -_-- 


Not needed —____ 


Irrigation 


Bedrock at a 
depth of 1 foot 
to 2 feet. 


Very stony 
loamy fine 
sand; slopes of 
20 to 50 


percent. 


Slopes of 25 to 
60 percent; 
shale bedrock 
at a depth of 1 
foot to 2 feet. 


Very rapid per- 
meability; low 
available wa- 
ter capacity; 
best suited to 
sprinkler 
irrigation. 


Slopes of 30 to 
70 percent. 


Slopes of 30 to 
70 percent. 


High available 
water capa- 
city; good 
intake rate. 


Very stony sur- 
face layer; 
slopes of 3 to 
30 percent. 


Dwellings 


Severe: bedrock 
at a depth of 
less than 2 
feet. 


Severe: slopes 
of 20 to 50 per- 
cent; bedrock 
at a depth of 
less than 3 
feet. 


Severe: slopes 
of 25 to 60 per- 
cent; rippable 
bedrock ata 
depth of less 
than 2 feet. 


Slight if slopes 
are0to8 
ercent. 
oderate if 
slopes are 8 to 
10 percent. 


Severe: slopes 
of 30 to 70 
percent. 


Severe: bedrock 
at a depth of 
less than 2 
feet; slopes of 
380 to 70 
percent. 


Severe: high 
potential frost 
action. 


Moderate: mod- 
erate shrink- 
swell 
potential. 


Shallow 


excavations 


Severe: bedrock 
at a depth of 
less than 2 
feet. 


Severe: slopes 
of 20 to 50 per- 
cent; very 
stony loamy 
fine sand sur- 
face layer; bed- 
rock at a depth 
of less than 3 
feet. 


Severe: slopes 
of 25 to 60 per- 
cent; rippable 
bedrock ata 
depth of less 
than 2 feet. 


Severe: sand 
texture. 


Severe: slopes 
of 30 to 70 per- 
cent; bedrock 
at a depth of 
less than 3 
feet. 


Severe: bedrock 
at a depth of 
less than 2 
feet; slopes of 
30 to 70 
percent. 


Moderate if 
slopes are 3 to 
15 percent. 

Severe if slopes 
are more than 
15 percent: 
very stony. 


Soil limitations for — 


Septic tank 
absorption 
fields 


Severe: bedrock 
at a depth of 
less than 2 
feet; moder- 
ately slow 
permeability. 


Severe: slopes 
of 20 to 50 per- 
cent; bedrock 
at a depth of 
less than 3 
feet. 


Severe: slopes 
of 25 to 60 per- 
cent; shale 
bedrock at a 
depth of less 
than 2 feet. 


Slight if slopes 
areOto8 
ercent. 
oderate if 
slopes are 8 to 
10 percent. 


Severe: slopes 
of 30 to 70 per- 
cent; bedrock 
at a depth of 
less than 3 
feet. 


Severe: bedrock 
at a depth of 
less than 2 
feet; slopes of 
30 to 70 
percent. 


Severe: per- 
meability is 
less than 0.6 
inch per hour. 


Severe: per- 
meability is 
less than 0.6 
inch per hour; 
slopes of 3 to 
30 percent. 


Sewage 
lagoons 


Severe: bedrock 
at adepth of 
less than 2 
feet; slopes of 
2 to 20 percent. 


Severe: slopes 
of 20 to 50 per- 
cent; bedrock 
at a depth of 
less than 3 
feet; permea- 
bility is more 
than 2.0 inches 
per hour. 


Severe: slopes 
of 25 to 60 per- 
cent; bedrock 
at a depth of 
less than 2 
feet. 


Severe: per- 
meability is 
more than 20 
inches per 
hour. 


Severe: slopes 
of 30 to 70 per- 
cent; bedrock 
at a depth of 
less than 3 
feet. 


Severe: bedrock 
at a depth of 
less than 2 
feet; slopes of 
30 to 70 
percent. 


Moderate: 
slopes of 2 to 6 
percent. 


Severe: very 
stony surface 
layer; slopes 
of 3 to 30 
percent. 


Sanitary 
landfill! 


Severe: bedrock 
at a depth of 
less than 2 
feet. 


Severe: slopes 
of 20 to 50 per- 
cent; bedrock 
at a depth of 
less than 3 
feet; permea- 
bility is more 
than 2.0 inches 
per hour. 


Severe: slopes 
of 25 to 60 per- 
cent; bedrock 
at a depth of 
less than 2 
feet. 


Severe: per- 
meability is 
more than 20 
inches per 
hour; fine sand 
texture. 


Severe: slopes 
of 30 to 70 per- 
cent; bedrock 
at a depth of 
less than 3 
feet. 


Severe: bedrock 
at a depth of 
less than 2 
feet; slopes of 
30 to 70 
percent. 


Moderate if 
slopes are less 
than 25 per- 
cent: very 
stony. 

Severe if slopes 
are more than 
25 percent. 
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Local roads 
and streets 


Severe: high 
shrink-swell 
potential. 


Severe: slopes 
of 20 to 60 
percent. 


Severe: slopes 
of 25 to 60 per- 
cent; rippable 
bedrock at a 
depth of less 
than 2 feet. 


Slight if slopes 
are 0to8 
ercent, 
oderate if 
slopes are 8 to 
10 percent. 


Severe: slopes 
of 30 to 70 
percent. 


Severe: bedrock 
at a depth of 
less than 2 
feet; slopes of 
30 to 70 
percent. 


Severe: high 
potential frost 
action. 


Moderate if 
slopes are less 
than 15 per- 
cent: moder- 
ate shrink- 
swell potential. 

Severe if slopes 
are more than 
15 percent. 
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TABLE 7.—Interpretations of 


Suitability as a source of— Soil features affecting— 
Soil series 
map symbols Topsoil Gravel Road fill 


*Nikey: NkC, NLE, NME, Fair or poor: 2. | Unsuited: no Unsuited: no Fair: excess Permeability is {| Medium to low shear 
NNE. to 40 percent sand gravel. fines. more than 2.0 strength; low to medium 
For Isom part of coarse inches below a compressibility; low to 
NNE, see Isom fragments. depth of 2 feet. medium compacted per- 
series. meability; medium to 
high susceptibility to 
piping; good to fair com- 
paction characteristics. 
Palma: PAC, PbC _-_______ Good ----------- Poor: excess Unsuited: no Poor: high po- Permeability is | Medium shear strength; 
fines. gravel. tential frost 0.6 inch to 2.0 low to medium compres- 
action. inches per sibility; medium to low 
hour. compacted peemeability; 
medium to high suscep- 
tibility to piping; fair to 
good compaction 
characteristics. 
*“Pastura: PcC,PED____-_| Poor: 3to15 Unsuited: no Unsuited: no Poor: bedrock Bedrock ata Medium to low shear 
For Esplin part of ercent coarse sand. gravel. at adepth of 1 depth of less strength; medium com- 
PED, see Esplin ragments in foot to 2 feet. than 2 feet; ressibility; medium to 
series. most areas; slopes of 1 to i compacted permea- 
bedrock at a 10 percent. bility; high to low sus- 
depth of 1 foot ceptibility to piping; 
to 2 feet. good to poor compaction 
characteristics. 
*Paunsaugunt: PFG.PG___| Poor: more Unsuited: no Unsuited: bed- | Fair: bedrock Bedrock at a High to medium shear 
For Kolob part of PG, than 15 per- sand, rock at a depth at a depth of depth of less strength; low to medium 
see Kolob series. cent coarse of less than less than 2 than 2 feet; compressibility; medi- 
fragments. 2 feet. feet; slopes of slopes of 10 to um to low compacted 
10 to 50 50 percent; permeability, low to 
percent. more than 50 igh susceptibility to 
ercent coarse piping; fair to good com- 
ragments. paction characteristics. 
*Paunsaugunt variant: Poor: more Unsuited: no Unsuited: no Poor: bedrock Bedrock at a Medium to low shear 
PKE. than 15 percent | sand. gravel, at a depth of depth of less strength; medium to 
For Paunsaugunt coarse less than 1% than 1% feet; high compressibility; 
part, see Paunsau-| fragments. feet. more than 50 low compacted permea- 
gunt series. Rock ercent coarse bility; low to medium 
outcrop variable, no ragments. susceptibility to piping; 
interpretations fair to poor compaction 
made. characteristics. 
*Pintura: PnC, PoD3, PTE | Poor: finesand | Good___-_-----. Unsuited: no Good ___-------- | Slopes of 1to10 | Medium shear strength; 
For Toquerville part of texture. gravel, percent; rapid low to medium compres- 
PTE, see Toquerville permeability. sibility; low to high com- 
series. pacted permeability; me- 
dium to high suscepti- 
bility to piping; fair 
to good compaction 
characteristics. 
ailete: QMG Poor: more Unsuited: no Unsuited: no Poor: slopesof | Slopes of 30 to Medium to low shear 
or Motoqua part, see than 50 per- sand. gravel. 30 to 70 70 percent; strength; low to medium 
Motoqua series. cent coarse percent. bedrock at a compressibility; low 
fragments. depth of less compacted permeability, 
than 2 feet. medium to low suscepti- 
bility to piping; good to 
fair compaction 
characteristics. 
Redbank: RaC, RbA ____-- Good -----_-_---. Poor: excess Unsuited: no Fair: moder- Permeability is | Medium to low shear 


fines. gravel. ate potential 0.6 inch to 6.0 strength; low to medium 
frost action. inches per hour | compressibility; medium 

below a depth to low compacted per- 

of 35 inches. meability; medium to 

high susceptibility to 
piping; good to poor com- 


paction characteristics. 
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engineering properties —Continued 


Soil features affecting — 


Drainage for 


crops and 
pasture 


Not needed -__- 


Not needed --__ 


Not needed ____ 


Not needed ___- 


Not needed __-- 


Not needed ____ 


Not needed -__- 


Not needed ___- 


Irrigation 


Moderate avail- 
able water ca- 
pacity; stony 
phase 
unsuited, 


Moderate avail- 
able water 
capacity. 


Bedrock ata 
depth of less 
than 2 feet; 
best suited to 
sprinkler 
irrigation. 


Slopes of 10 to 
50 percent; 
bedrock at a 
depth of less 
than 2 feet. 


Bedrock at a 
depth of less 
than 14 feet. 


Rapid intake 
rate; low avail- 
able water ca- 
pacity; suited 
to sprinkler 
irrigation. 


Unsuited: 
slopes of 30 to 
70 percent; 
bedrock at a 
depth of less 
than 2 feet. 


Moderate avail- 
able water 
capacity. 


Dwellings 


Moderate: bed- 
rock at a depth 
of 3 to 5 feet or 
more. 


Severe: high 
potential frost 
action. 


Severe: bedrock 
at a depth of 
less than 2 
feet. 


Severe: bedrock 
at a depth of 
less than 2 
feet; slopes of 
10 to 50 
percent. 


Severe: bedrock 
at a depth of 
1% feet; high 
shrink-swell 
potential. 


Slight if slopes 
arelto8 
ercent. 
oderate if 
slopes are 8 
10 percent. 


Severe: bedrock 
at a depth of 
less than 2 
feet; slopes of 
30 to 70 


percent. 


Moderate: 
moderate po- 
tential frost 
action. 


Shallow 


excavations 


Moderate: bed- 
rock at a depth 
of 3 to 5 feet or 
more 


Slight _.-----___ 


Severe: bedrock 
at a depth of 
less than 2 
feet. 


Severe: bedrock 
at a depth of 
less than 2 
feet; slopes of 
10 to 50 
percent. 


Severe: bedrock 
ata depth of 
1% feet. 


Severe: fine 
sand texture. 


Severe: bedrock 
at a depth of 
less than 2 
feet; slopes of 
30 to 70 
percent. 


Soil limitations for— 


Septic tank 
absorption 
fields 


Slight if slopes 
are 1to8 
ercent. 
oderate if 
slopes are 8 to 
15 percent. 


Slight: per- 
meability is 
0.6 inch to 2.0 
inches per 
hour. 


Severe: bedrock 
at a depth of 
less than 2 
feet. 


Severe: bedrock 
at a depth o: 
less than 2 
feet; slopes of 
10 to 50 
percent. 


Severe: bedrock 
at a depth of 
1% feet; mod- 
erately slow 
permeability. 


Slight if slopes 
arelto8 
ercent. 
oderate if 
slopes are 8 to 
to 10 percent. 


Severe: bedrock 
at a depth of 
less than 2 
feet; slopes of 
30 to 70 
percent. 


Sewage 
lagoons 


Severe: per- 
meability is 
more than 2 in- 
ches per hour 
below a depth 
of 26 inches. 


Moderate: per- 
meability is 
0.6 inch to 2.0 
inches per 
hour. 


Severe: bedrock 
at a depth of 
less than 2 
feet. 


Severe: bedrock 
at a depth of 
less than 2 
feet; slopes of 
10 to 50 


percent. 


Severe: bedrock 
at adepth of 
1% feet; more 
than 50 per- 
cent coarse 
fragments. 


Severe: per- 
meability is 
more than 6.0 
inches per 
hour. 


Severe: bedrock 
at a depth of 
less than 2 
feet; slopes of 
30 


percent. 


Moderate: per- 
meability is 
0.6 to 2.0 in- 
ches per hour 
below a depth 
of 35 inches. 


Sanitary 
landfill ! 


Severe: per- 
meability is 
more than 2 in- 
ches per hour 
below a depth 
of 26 inches. 


Severe: bedrock 
at a depth of 
less than 2 
feet. 


Severe: bedrock 
at a depth of 
less than 2 
feet; slopes of 
10 to 50 


percent. 


Severe: bedrock 
at a depth of 
1% feet. 


Severe: per- 
meability is 
more than 6.0 
inches per 
hour; fine sand 
texture. 


Severe: bedrock 
at a depth of 
less than 2 
feet; slopes of 
30 to 70 
percent. 


Slight -----.-_-- 
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Local roads 
and streets 


Moderate: ex- 
cess fines; 
slopes of 1 to 
15 percent. ° 


Severe: high 
potential frost 
action. 


Severe: bedrock 
at a depth of 
less than 20 
inches. 


Severe: bedrock 
at a depth of 
less than 20 in- 
ches; slopes of 
10 to 50 
percent. 


Severe: bedrock 
at a depth of 
1% feet. 


Slight if slopes 
are 1 to8 
ercent. 
oderate if 
slopes are 8 to 
10 percent. 


Severe: bedrock 
at a depth of 
less than 2 
feet; slopes of 
30 to 70 
percent. 


Moderate: 
moderate po- 
tential frost 
action. 
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Soil series 


an 
map symbols 


art vari- 
interpreta- 


*Renbac: RE 
Rock land 
able, no 
tions made. 


Riverwash: Rl. 
No interpretations, 
properties variable. 


*Rock land: RO. RP. RR. 
No interpretations, 
properties variable. 
For Hobog and Ren- 
bac parts of RR. see 
their respective series. 


Rock outcrop: RT. 
No interpretations, 
properties variable. 
Rough broken land: RU. 
No interpretations, 
properties variable. 


St. George: Sa, Sb, Sc. Sd. 
Se. 


Schmutz: SH 


Shalet—22222=. 220 aus 
Mapped only in com- 
plex with Eroded land. 


Spenlo: SPD __-__-______. 


Springerville: Src 


Stony colluvial land: Sy. 
No interpretations, 
properties variable. 


Topsoil 


Poor: 40 to 70 
ercent coarse 
ragments. 


Good to poor: 
silty clay loam 
texture in some 


Poor: shale bed- 
rock at a depth 
of less than 2 
feet. 


Clay loam 
texture. 


Poor: clay 
texture. 


SOIL SURVEY 


Suitability as a source of — 


Unsuited: 40to | Unsuited: bed- 
rock at a depth 
of less than 2 


70 percent 
coarse frag- 
ments; no 
sand. 


Unsuited: no 
sand. 


Unsuited: no 
sand. 


Unsuited: no 
sand. 


Poor: excess 
fines. 


Unsuited: no 
sand. 


Gravel 


feet. 


Unsuited: 
gravel. 


Unsuited: 
gravel. 


Unsuited: 
gravel. 


Unsuited: 
gravel. 


Unsuited: 
gravel. 


no 


Road fill 


Poor: less than 
2 feet of 
material. 


Fair for Sa, Sc: 
moderate 
shrink-swell 
potential; more 
than 30 percent 
fines. 

Poor forSb, Sd, 
and Se: high 
water table. 


Poor: high con- 
centrations of 
gypsum in the 
soil; excess 
fines. 


Poor: shale bed- 
rock at a depth 
of less than 2 

eet. 


Fair: moder- 
ate shrink- 
swell potential. 


Poor: high 
shrink-swell 
potential. 


TABLE 7.—Jnterpretations of 


Soil features affecting — 


Farm ponds 


Reservoir areas 


Bedrock at a 
depth of less 
than 2 feet; 
more than 50 
percent coarse 
fragments. 


Water table ata 
depth of 30 to 
40 inches in 
some areas; 
gypsum in soil. 


High concentra- 
tions of gyp- 
sum in the soil. 


Bedrock ata 
depth of less 
than 2 feet; 
slopes of 2 to 
20 percent. 


Slopes of 2 to 10 
percent. 


Slopes of 0 to 5 
percent. 


Embankments 


Medium shear strength; 
low to medium compres- 
sibility; low compacted 
Pence biliey: medium to 

ow susceptibility to pip- 
ing; good to fair compac- 
tion characteristics. 


Medium to low shear 
strength; medium com- 
ressibility; medium to 
ow compacted permea- 
bility; high to medium 
susceptibility to piping; 
good to poor compaction 
characteristics. 


Medium to low shear 
strength; medium com- 
pressibility; low to me- 
dium compacted per- 
meability; high suscep- 
tibility to piping; good to 
poor compaction char- 
acteristics; high content 
of gypsum. 


Medium to low shear 
strength; medium com- 
ressibility; medium to 
ow compacted permea- 
bility; high to low sus- 
ceptibility to piping; 
good to poor compaction 
characteristics. 


Medium to low shear 
strength; low to medium 
compressibility; low to 
medium compacted per- 
meability; low to hig! 
susceptibility to piping; 
good to poor compaction 
characteristics. 


Medium to low shear 
strength; medium to 
high compressibility; 
low compacted permea- 
bility; low to medium 
susceptibility to piping; 
good to poor compaction 
characteristics. 
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engineering properties —Continued 


Soil features affecting — 


Drainage for 


crops and 
pasture 


Not needed --_ 


Shallow to 
deep water 
table; needs 
drainage in 
some areas; 
moderately 
slow permea- 
bility; gyp- 
sum in soil. 

Not needed ~--- 


Not needed _-__ 


Not needed -__- 


Not needed —__- 


Irrigation 


40 to 70 percent 
coarse frag- 
ments; bedrock 
at a depth of 
less than 2 
feet; slopes of 
2 to 30 percent. 


High available 
water capac- 
ity; slow intake 
rate; gypsum 
causes settling. 


High gypsum 
content causes 
settling; mod- 
erate intake 


Slopes of 2 to 20 
ercent; shale 
edrock ata 

depth of less 
than 2 feet. 


High available 
water capacity 


Slow intake 
rate; high 
available wa- 
ter capacity; 
irrigation 
water not 
available. 


Dwellings 


Severe: bedrock 
at a depth of 
2 feet; slopes of 
2 to 30 percent. 


Moderate in Sa 
and Sc: mod- 
erate shrink- 
swell 
potential. 

Severe in Sb, 
Sd, and Se: 
high water 
table. 


Severe: high 
concentrations 
of gypsum in 
soil. 


Severe: rip- 
pable shale at 
a depth of less 
than 2 feet. 


Moderate: 
moderate 
shrink-swell 
potential. 


Severe: high 
shrink-swell 
potential. 


Shallow 
excavations 


Severe: bedrock 
at adepth of 
less than 2 
feet. 


Slight in Sa and 


Sc. 

Severe in Sb. 
Sd, and Se: 
high water 
table. 


Moderate: high 
concentrations 
of gypsum in 
soil. 


Severe: rip- 
pable shale at 
a depth of less 
than 2 feet. 


Severe: clay 
texture. 


Soil limitations for— 


Septic tank 


absorption 
fields 


Sanitary 
landfill 


Severe: bedrock | Severe: bedrock] Severe: bedrock 


at a depth of 
less than 2 
feet; permea- 
bility is 0.2 to 
0.6 inch per 
hour. 


Severe: per- 
meability is 
less than 0.6 
inch per hour. 


Moderate: high 
concentrations 
of gypsum in 
the soil. 


Severe: rip- 
pable shale at 
a depth of less 
than 2 feet. 


Moderate: mod- 
erately slow 
permeability 
in arid 
climate. 


Severe: per- 
meability is 
less than 0.06 
inch per hour. 


at a depth of 
less than 2 
feet; more 
than 50 per- 
cent coarse 
fragments. 


Slight for Sa 
and Sc. 

Severe for Sb, 
Sd, and Se: 
seasonal high 
water table at 
a depth of less 
than 40 inches. 


Severe: high 
contentrations 
of gypsum in 
the soil. 


Severe: rolling, 
dissected 
slopes of 7 to 
20 percent; 
rippable shale 
at a depth of 
less than 2 
feet. 


Moderate if 
slopes are 2 to 
7 percent. 

Severe if slopes 
are 7 to 10 
percent. 


Slight if slopes 
are 0 to2 
ercent. 
oderate if 
slopes are 2 to 
5 percent, 


at a depth of 
less than 2 
feet; more 
than 50 per- 
cent coarse 
fragments. 


Slight for Sa 
and Sc. 

Severe for Sb, 
Sd, and Se: 
seasonal high 
water table at 
a depth of less 
than 40 inches. 


Moderate: high 
concentrations 
of gypsum in 
the soil. 


Severe: rip- 
pable shale at 
a depth of less 
than 2 feet. 


Slight -------__- 


Severe: clay 
texture. 
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Local roads 
and streets 


Severe: bedrock 
at a depth of 
less than 2 
feet; slopes of 
2 to 30 percent. 


Moderate for Sa 
and Sc: mod- 
erate shrink- 
swell 
potential. 

Severe for Sb. 
Sd, and Se: 
seasonal high 
water table. 


Severe: high 
concentrations 
of gypsum in 
the soil. 


Severe: rip- 
pable bedrock 
at a depth of 
less than 2 
feet. 


Moderate: 
moderate 
shrink-swell 
potential. 


Severe: high 
shrink-swell 
potential. 
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Soil series 
and 
map symbols 


Tacan: TAG______________ 


Tobish: TBF 


Tobler: Tc, Td ______._____| 


Toquerville __-_________.. 
Mapped only in com- 
plex with Pintura 
soils. 


*Tortugas: TG 

Rock land part vari- 

able, no interpreta- 
tions made. 


Vekol: VeA, VFD 


*Veyo: VHD, VPD ___.__.__| 
For Curhollow part of 
VHD and Pastura 
part of VPD. see their 
respective series. 


*Welring: WAG ________ 
For Tortugas part, see 
Tortugas series. 


Topsoil 


Poor: very 
stony surface 
layer. 


Poor: more 
than 15 percent 
coarse 
fragments. 


Poor: fine sand 
texture. 


Poor: more 
than 40 percent 
coarse frag- 
ments; slopes 
of 20 to 70 
percent. 


Poor: clay 
texture. 


Poor: cobbly 
and stony sur- 
face layer. 


Poor: more 
than 50 percent 
coarse 
fragments. 
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Suitability as a source of — 


Unsuited: very 
stony surface 
layer; excess 

ines. 


Unsuited: ex- 
cess fines. 


Poor: excess 
fines. 


Poor: bedrock 
at a depth of 
less than 2 
feet. 


Unsuited: bed- 
rock at a depth 
of less than 2 
feet. 


Unsuited: no 
sand. 


Unsuited: no 
sand. 


Unsuited: no 
sand. 


Gravel 


Unsuited: very 
stony; excess 
fines. 


Unsuited: ex- 
cess fines. 


Unsuited: no 
gravel. 


Unsuited: no 
gravel. 


Unsuited: bed- 
rock at a depth 
of less than 2 
feet. 


Unsuited: no 
gravel, 


Unsuited: bed- 
rock at a depth 
of less than 2 

eet. 


Unsuited: bed- 
rock at a depth 
of less than 2 
feet. 


Road fill 


Poor: slopes of 
30 to 70 
percent. 


Poor: bedrock 
at a depth of 2 
to 8 feet. 


Fair: excess 
fines. 


Poor: bedrock 
at a depth of 
less than 2 
feet. 


Poor: slopes of 
20 to 70 per- 
cent; bedrock 
at a depth of 
less than 2 
feet. 


Fair to poor: 
excess fines. 


Poor: bedrock 
at a depth of 
less than 2 
feet. 


Poor: slopes of 
30 to 70 
percent. 


TABLE 7.—Interpretations of 


Soil features affecting— 


Farm ponds 


Reservoir areas Embankments 


Slopes of 80 to 
70 percent; 
very stony sur- 
face layer. 


Bedrock at a 
depth of less 
than 3 feet; 
slopes of 5 to 30 
percent; 20 to 
40 percent 
gravel and 
cobbles. 


Moderately 
rapid 
permeability. 


Bedrock ata 
depth of less 
than 2 feet; 
rapid permea- 
bility; slopes of 
2 to 20 percent. 


Slopes of more 
than 20 per- 
cent; bedrock 
at adepth of 
less than 2 
feet; more than 
40 percent 
coarse 
fragments. 


Slow permea- 
bility; slopes 
of 0 to 10 
percent. 


Bedrock at a 
depth of less 
than 2 feet. 


Slopes of 30 to 
70 percent; bed- 
rock at a depth 
of less than 2 
feet; more than 
50 percent 
coarse 
fragments. 


Low compacted permea- 
bility; medium to low 
susceptibility to piping; 
medium to low shear 
strength; good to fair 
compaction character- 
istics. 

Medium to low shear 
strength; medium to 
low compressibility; me- 
dium to low compacted 
permeability; high to low 
susceptibility to piping; 
good to fair compaction 
characteristics. 


Medium to low shear 
strength; low to medium 
compressibility; low to 
medium compacted per- 
meability; good to fair 
compaction character- 
istics; low to high sus- 
ceptibility to piping. 


Medium shear strength; 
low to medium compres- 
sibility; medium to high 
susceptibility to piping; 
fair to good compaction 
characteristics. 


High to medium shear 
strength; low to medium 
compressibility; medium 
to low compacted per- 
meability; medium to 
low susceptibility to pip- 
ing; fair to good compac- 
tion characteristics. 


Medium to low shear 
strength; medium to low 
compressibility; medium 
to low compacted per- 
meability; high to low 
susceptibility to piping; 
good to poor compaction 
characteristics, 


Low to medium shear 
strength; medium to low 
compressibility; low to 
medium susceptibility to 
piping; low compacted 
permeability; fair to 
good compaction 
characteristics. 


High to medium shear 
strength; low to medium 
compressibility; medium 
to low compacted per- 
meability; medium to 
low susceptibility to pip- 
ing; fair to good compac- 
tion characteristics. 


WASHINGTON COUNTY AREA, UTAH 


engineering properties —Continued 


Soil features affecting — 


Drainage for 


crops an 
pasture 


Not needed ____ 


Not needed -__- 


Not needed -___ 


Not needed ____ 


Not needed ___- 


Not needed -___ 


Not needed ---_ 


Not needed --__ 


Irrigation 


Slopes of 30 to 
70 percent; ex- 
cess coarse 
fragments. 


Slopes of 5 to 30 
percent; grav- 
elly and 
cobbly. 


Moderate avail- 
able water 
capacity. 


Low available 
water capac- 
ity; bedrock at 
a depth of less 
than 2 feet. 


Slopes of 20 to 
70 percent. 


High available 
water capac- 
ity; irrigation 
water not 
available. 


Low available 
water capac- 
ity; cobbly; 
bedrock at a 
depth of less 
than 2 feet. 


Slopes of 30 to 
70 percent. 


Dwellings 


Severe: slopes 
of 30 to 70 per- 
cent; very 
stony surface 
layer. 


Severe: bedrock 
at a depth of 
less than 3 
feet. 


Severe: bedrock 
at a depth of 
less than 2 
feet. 


Severe: slopes 
of more than 
20 percent; 
bedrock ata 
depth of less 
than 2 feet. 


Moderate: 
moderate 
shrink-swell 
potential. 


Severe: bedrock 
at a depth of 
less than 2 
feet. 


Severe: slopes 
of 30 to 70 per- 
cent; bedrock 
at a depth of 
less than 2 
feet. 


Shallow 


excavations 


Severe: slopes 
of 30 to 70 per- 
cent; very 
stony surface 
layer. 


Severe: bedrock 
at a depth of 
less than 3 
feet. 


Severe: bedrock 
at a depth of 
less than 2 
feet. 


Severe: slopes 
of more than 
20 percent; 
bedrock at a 
depth of less 
than 2 feet. 


Moderate: 
sandy clay 
texture. 


Severe: bedrock 
at a depth of 
less than 2 
feet. 


Severe: slopes 
of 30 to 70 per- 
cent; bedrock 
at a depth of 
less than 2 
feet. 


Soil limitations for — 


Septic tank 
absorption 
fields 


Severe: slopes 
of 30 to 70 
percent. 


Severe: bedrock 
at a depth of 
less than 3 
feet; slopes of 
5 to 20 percent; 
slow permea- 
bility. 


Severe: bedrock 
at a depth of 
less than 2 
feet. 


Severe: slopes 
of more than 
20 percent; 
bedrock at a 
depth of less 
than 2 feet. 


Severe: per- 
meability is 
0.06 to 0.2 inch 
per hour. 


Severe: bedrock 
at a depth of 
less than 2 
feet. 


Severe: slopes 
of 30 to 70 per- 
cent; bedrock 
at a depth of 
less than 2 
feet. 


Sewage 
lagoons 


Severe: slopes 
of 30 to 70 
percent. 


Severe: bedrock 
at adepth of 
less than 3 
feet; slopes of 
5 to 30 percent. 


Severe: per- 
meability is 
more than 2.0 
inches per 
hour; slopes of 
0 to 10 percent. 


Severe: bedrock 
at a depth of 
less than 2 
feet; rapid per- 
meability; 
slopes of 2 to 
20 percent. 


Severe: slopes 
of more than 
20 percent; 
bedrock at a 
depth of less 
than 2 feet. 


Slight if slopes 
are0to2 
ercent. 
oderate if 
slopes are 2 to 
7 percent. 
Severe if slopes 
are7 to 10 
percent. 


Severe: bedrock 
at a depth of 
less than 2 
feet. 


Severe: slopes 
of 30 to 70 per- 
cent; bedrock 
at a depth of 
less than 2 
feet; more 
than 50 per- 
cent coarse 
fragments. 


Sanitary 


landfill! 


Severe: slopes 
of 30 to 70 per- 
cent; very 
stony surface 
layer. 


Severe: bedrock 
at a depth of 
less than 3 
feet. 


Severe: per- 
meability is 
more than 2.0 
inches per 
hour. 


Severe: bedrock 
at a depth of 
less than 2 
feet; sand tex- 
ture; rapid 
permeability. 


Severe: bedrock 
at a depth of 
less than 2 
feet; slopes of 
more than 20 
percent. 


Moderate: 
sandy clay 
texture. 


Severe: bedrock 
at a depth of 
less than 2 
feet. 


Severe: bedrock 
at a depth of 
less than 2 
feet; slopes of 

0 to 70 
percent. 
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Local roads 
and streets 


Severe: slopes 
of 30 to 70 per- 
cent; very 
stony surface 
layer. 


Moderate if 
slopes are 5 to 
15 percent: 
moderate 
shrink-swell 
potential. 

Severe if slopes 
are 15 to 30 
percent. 


Moderate: 
excess fines. 


Severe: bedrock 
at a depth of 
less than 2 
feet. 


Severe: slopes 
of more than 
20 percent; 
bedrock at a 
depth of less 
than 2 feet. 


Moderate: 
moderate 
shrink-swell 
potential. 


Severe: bedrock 
at a depth of 
less than 2 
feet. 


Severe: slopes 
of 30 to 70 per- 
cent; bedrock 
at a depth of 
less than 2 
feet. 
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TABLE 7.—Interpretations of 


Suitability as a source of— Soil features affecting— 


Soil series 
map symbols Topsoil Sand Gravel Road fill 


Reservoir areas 


Hardpan and 


Embankments 


High to medium shear 


*Winkel: WBD, WCF _____ Poor: 40 to 60 Unsuited: bed- | Unsuited: bed- | Poor: bedrock 


Rock outcrop part of percent coarse rock at a depth rock at a depth at a depth of bedrock ata strength; low to medium 
WCF variable, no fragments. of less than 2 of less than 2 less than 2 depth of less compressibility; medium 
interpretations made. feet. feet. feet. than 2 feet; 40 to low compacted per- 

to 60 percent meability; medium to 
coarse low susceptibility to pip- 
fragments. ing; fair to good compac- 


tion characteristics. 


*Yaki: YAF, YZE __________| Poor: coarse Unsuited: bed- | Unsuited: bed- | Poor: bed- Bedrock at a High to medium shear 
For Zukan part of fragments. rock at a depth rock at a depth rock at a depth depth of less strength; low to medium 
YZE. see Zukan of less than 2 of less than 2 of less than 2 than 2 feet. compressibility; medium 


series. feet. feet. feet. to low compacted per- 
meability; medium to 
low susceptibility to pip- 
ing; fair to good compac- 
tion characteristics. 
Zukan ~.---_------------- Poor: bedrock | Unsuited: bed- | Unsuited: no Poor: bedrock Bedrock at a Medium to low shear 
Mapped only in com- at a depth of rock atadepth | gravel. at a depth of depth of less strength; medium com- 
plex with Yaki soils. less than 2 of less than 2 less than 2 than 2 feet. ressibility; medium to 


feet. feet. feet. low compacted permea- 
bility; medium to high 

susceptibility to piping; 
good to poor compaction 


characteristics. 


' Onsite deep studies of the underlying strata, water table, and hazards of aquifer pollution and drainage into ground water should be made for 


TABLE 8.—E'ngineering 


[Tests were performed at Utah State University. An asterisk in the first column indicates that test data are for a profile of the soil that is not the profile 
horizons; the data shown are 


Moisture density ' Mechanical analysis ? 


Percentage 
Soil name and . ‘ Percentage passing 
location Sener es Ree Meum Optimum linch to sieve— 
dene moisture 3 inches in 
y diameter 3 No.4 
(4.7mm) 
In Lob per cu ft Pet 
Bermesa fine sandy loam: 
SW4é sec. 31, T. 41S., R. 18 W ----] Basalt, sandstone, and shale. 0-14 122 12 2 89 
14-26 118 18 15 13 
Bond sandy loam: 
SEY sec. 18, T.42S.,R.11 W _--| Sandstone conglomerate. 4-16 126 11 0 92 
*Caval fine sandy loam: 
NW4 sec. 8, T. 408., R. 11 W_____| Sandstone. 0-40 117 11 0 100 
40-50 122 12 0 100 
*Cave gravelly sandy loam: ; : 
SEY sec. 10, T.40S.,R.19 W —-_-.| Alluvium from limestone gneiss and 0-15 122 12 2 88 
quartzite. 
Clovis fine sandy loam: 
NW% sec. 9, T. 48S.,R. 11 Wo Alluvium from sandstone shale and 0-8 122 10 0 100 
siltstone. 8-22 108 19 0 100 
22-60 107 18 0 100 
Collbran very cobbly clay loam: 
Near center of sec. 12, T. 39 S., | Basalt. 0-4 102 24 1 95 
R. 13 W. 4~41 1: Cee ES 0 100 
*Dalean cobbly loam: 
NE sec. 24, T. 39S., R.11 W ---_] Basalt. 0-5 111 16 0 93 
5-9 108 17 2 94 
9-29 94 27 5 91 
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engineering properties—Continued 


Soil features affecting— 


Drainage for 


Soil limitations for— 


Septic tank 
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Peer : Shallow A Sewage Sanitary Local roads 
ee Irrigation Dwellings excavations abeorpelon lagoons landfill ! and streets 
Not needed ____| Bedrock at a Severe: hard- Severe: hard- Severe: hard- Severe: hard- Severe: hard- Severe: hard- 
depth of less pan and bed- pan and bed- pan and bed- pan and bed- pan and bed- pan and bed- 
than 2 feet. rock at a depth rock at a depth rock at a depth rock at a depth rock at a depth rock at a depth 
of less than 2 of less than 2 of less than 2 of less than 2 of less than 2 of less than 2 
feet. feet. feet. feet. feet. feet. 
Not needed ---_| Bedrock at a Severe: bedrock | Severe: bedrock { Severe: bedrock | Severe: bedrock | Severe: bedrock | Severe: bedrock 
depth of less at a depth of at a depth of at a depth of at a depth of at a depth of at a depth of 
than 2 feet. less than 2 less than 2 less than 2 less than 2 less than 2 less than 2 
feet. feet. feet. feet. feet. feet. 
Not needed ~-__| Bedrock at a Severe: bedrock | Severe: bedrock | Severe: bedrock | Severe: bedrock | Severe: bedrock | Severe: bedrock 
depth of less at a depth of at a depth of at a depth of at a depth of at a depth of at a depth of 
than 2 feet. less than 2 less than 2 less than 2 less than 2 less than 2 less than 2 
fect. feet. feet. feet. feet. feet. 


landfill deeper than 5 or 6 feet. 


test data 


described as representative of the series; however, this profile varies from the modal profile only by slight differences in texture or thickness oi 
representative of the series] 


Mechanical analysis ? —Continued Classification 
Percentage passing sieve—Continued Percentage smaller than — Liquid Plasticity 
Tins index | AASHTO | Unified’ 
No. 10 No. 40 No. 200 
(2.0mm) | (0.42mm) | (0.074mm) O:00S ten | 0.002 ane 
Pet 
85 82 29 25 19 15 14 17 NP® A-2-4(0) SM 
70 68 37 34 29 25 23 28 8 A-4(1) sc 
88 62 40 34 24 17 14 21 5 A-4(1) SM-SC 
100 100 28 20 12 9 8 15 NP A-2-4(0) SM 
100 99 31 27 23 23 22 20 3 A-2-4(0) SM 
16 65 43 36 19 15 14 21 2 A-4(3) SM 
100 99 38 28 16 10 8 15 NP A-4(1) SM 
100 98 60 52 43 36 33 35 15 A-6(7) CL 
100 100 71 60 49 38 31 33 9 A-4(7) ML 
93 91 15 68 52 41 36 40 16 A-6(10) CL 
98 97 84 17 65 54 48 47 24 A-7-6(16) CL 
88 83 60 56 38 32 29 25 5 A-4(5) CL-ML 
90 86 60 54 43 29 22 380 9 A-4(5) CL 
88 84 67 62 53 43 38 56 29 A-7-6(18) CH 
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TABLE 8.—Engineering 


Moisture density ! Mechanical analysis? 


Percentage 


Parent material Maximum Rercentage passing 


Soil name and 
location sieve— 
3 inches in 


diameter 3 


Lb per cu ft 


Detra fine sandy loam: 
SEX see. 18, T. 41S., R. 10 W ---_| Limestone and sandstone. ne 


*Harrisburg fine sandy loam: 
SE% sec. 12, T. 425.,R.13W —----| Sandstone, shale, and basalt. 


Isom cobbly fine sandy loam: 
NW44 sec. 15,T.438.,R.13 W __-| Muara om limestone, sandstone, 
and shale. 


Ivins loamy fine sand: 
SEY sec. 6, T. 425.,R. 16 W —---- Sandstone and shale. 


*Junction fine sandy loam: 
NW3 sec. 29, T. 438.,R.13W —-_| Sandstone and shale. 


LaVerkin fine sandy loam: 
SW% sec. 28, T. 438.,R. 16 W ____| Alluvium from limestone, sandstone, 
and shale. 


Leeds silty clay loam: 
SE sec. 34, T. 42S.,R.15 W ____| Sandstone, shale, and limestone. 


Mathis very stony loamy fine sand: 
Near Wi commer of sec. 24, T. 41 | Sandstone and shale. 
_R.11W. 


Naplene silt loam: 
SW4 see. 17, T. 88S., R. 12 W _-__| Alluvium from limestone, sandstone, 
and shale. 


*Nehar very stony sandy loam: 
NW3 sec. 2, T. 40 S.,R.13 W _---| Quartzite. 


Palma fine sandy loam: 
Center of sec. 30, T. 42 S., R. | Alluvium from sandstone and shale. 


12 W. 
Pintura loamy fine sand: 
NE% sec. 36, T. 42S.,R.14 W __-_| Sandstone. 
*St. George silt loam: 
NW4 sec. 3, T. 428., R. 18 W____- Alluvium from sandstone, shale, and 


limestone. 


Spenlo very fine sandy loam: 
See. 21,T. 40S.,R.12W _-_-___--| Sandstone and shale. 


Tobler fine sandy loam: 
400 feet north of the W% corner | Sandstone and shale. 
of sec. 8, T. 43 8., R. 14 W. 


1 Based on AASHTO Designation T 99-70 (1). 

2 Mechanical analyses according to the AASHTO Designation T 88-70 (2). Results of this procedure may differ somewhat from results obtained b 
the soil survey procedure of the Soil Conservation Service (SCS). In the AASHTO procedure, the fine material is analyzed by the hydrometer method, 
and the various grain-size fractions are calculated on the basis of all the material up to and including that 3 inches in diameter. In the SCS soil survey 
procedure, the fine material is analyzed by the pipette method, and the material coarser than 2 millimeters in diameter is excluded from the calculation 
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test data—Continued 


Mechanical analysis ?—Continued Classification 


Percentage passing sieve—Continued Percentage smaller than— Plasticity 


No. 200 
(0.074 mm) 0.005 mm 


index | aaSHTO* | Unified* 


PP Pp PP 


> FPP Pee PS 


of grain-size fractions. The mechanical analyses used in this table are not suitable for use in naming textural classes of soil. 
3 Rock fragments larger than 8 inches in datcter were discarded from the sample. 
‘ Based on AASHTO Designation M 145-49 (1). 
5 Based on the Unified soil classification system. 
® NP means nonplastic. 
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ganic-matter content. Soils are grouped in 15 classes. There 
are eight classes of coarse-grained soils, identified as GW, 
GP, GM, GC, SW, SP, SM, and SC; six classes of fine- 
grained soils, identified as ML, CL, OL, MH, CH, and OH; 
and one class of highly organic soils, identified as Pt. Soils 
on the borderline between two classes are designated by 
symbols for both classes; for example, CL-ML. 

The AASHTO system is used to classify soils according 
to those properties that affect use in highway construction 
and maintenance. In this system a soil is placed in one of 
seven basic groups that range from A-1 to A-7 on the basis 
of grain-size distribution, liquid limit, and plasticity index. 
In group A-1 are gravelly soils of high bearing strength, or 
the best soils for subgrade (foundation). At the other ex- 
treme, in group A-7, are clay soils that have low strength 
when wet and that are the poorest soils for subgrade. 
Where laboratory data are available to justify a further 
breakdown, the A-1, A-2, and A-7 groups are divided as 
follows: A-l-a, A-1-b; A-2-4, A-2-5, A-2-6, A-2-7; and 
A-7-5 and A-7-6. As additional refinement, the engineer- 
ing value of a soil material can be indicated by a group in- 
dex number. Group indexes range from 0 for the best 
material to 20 or more for the poorest. 

The Unified and AASHTO classifications, with group in- 
dex numbers in parentheses, for tested soils are shown in 
table 8; the estimated classifications, AASHTO without 
group index numbers, are shown in table 6 for all soils 
mapped in the survey area. 


Soil properties significant to engineering 


Several estimated soil properties significant in engineer- 
ing are shown in table 6. These estimates are made for 
typical soil profiles, by layers sufficiently different to have 
different significance for soil engineering. The estimates 
are based on field observations made in the course of map- 
ping, on test data for these and similar soils, and on experi- 
ence with the same kinds of soil in other counties. Follow- 
ing are explanations of some of the columns in table 6. 

Data concerning depth to seasonal high water table are 
not provided in table 6, because most soils in the survey 
area are sufficiently deep over the water table that the 
water table does not affect their use. The water table is at 
a depth of 36 to 60 inches in the Draper soils; 24 to 40 inches 
in St. George silt loam, moderately saline; and 12 to 24 
inches in St. George silty clay loam, shallow water table. 

Depth to bedrock or hardpan is distance from the surface 
of the soil to the upper surface of the rock or hardpan layer. 

Dominant USDA texture is described in table 6 in the 
standard terms used by the Department of Agriculture. 
These terms take into account relative percentages of sand, 
silt, and clay in soil material that is less than 2 millimeters 
in diameter. “Loam,” for example, is soil material that is 
7 to 27 percent clay, 28 to 50 percent silt, and less than 52 
percent sand. If the soil contains gravel or other particles 
coarser than sand, an appropriate modifier is added, as for 
example, “gravelly loamy sand.” “Sand,” “silt,” “clay,” and 
some of the other terms used in USDA textural classifica- 
tion are defined in the Glossary. 

Liquid limit and plasticity index indicate the effect of 
water on the strength and consistence of soil material. As 
the moisture content of a clayey soil is increased from a 
dry state, the material changes from a semisolid to a plas- 
tic state. If the moisture content is further increased, the 
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material changes from a plastic to a liquid state. The plas- 
tic limit is the moisture content at which the soil material 
changes from the semisolid to the plastic state; and the 
liquid limit, from a plastic to a liquid state. The plasticity 
index is the numerical difference between the liquid limit 
and the plastic limit. It indicates the range of moisture 
content within which a soil material is plastic. Liquid limit 
and plasticity index are estimated to within 5 percent in 
table 6, but in table 8 the data on liquid limit and plasticity 
index are based on tests of soil samples. 

Permeability is that quality of a soil that enables it to 
transmit water or air. It is estimated on basis of those soil 
characteristics observed in the field, particularly struc- 
ture, porosity, and texture. The estimates in table 6 do not 
take into account lateral seepage or such transient soil 
features as plowpans and surface crusts. 

Available water capacity is the ability of soils to hold 
water for use by most plants. It commonly is defined as the 
difference between the amount of water in the soil at field 
ea and the amount at the wilting point of most crop 
plants. 

Reaction is the degree of acidity or alkalinity of a soil ex- 
pressed as a pH value. The pH value and terms used to 
describe soil reaction are explained in the Glossary. 

Shrink-swell potential is the relative change in volume 
to be expected of soil material with changes in moisture 
content, that is, the extent to which the soil shrinks as it 
dries out or swells when it gets wet. Extent of shrinking 
and swelling is influenced by the amount and kind of clay 
in the soil. Shrinking and swelling of soils cause much 
damage to building foundations, roads, and other struc- 
tures. A high shrink-swell potential indicates a hazard to 
maintenance of structures built in, on, or with material 
that has this rating. 

Hydrologic groups are groups of soils that have similar 
rates of infiltration and similar rates of water transmis- 
sion within the soil, when the soils are wet. Four such 
groups currently are recognized. In group A are soils that 
have the highest rate of infiltration, even when they are 
thoroughly wet, and the lowest runoff potential. These are 
deep sands or gravelly soils. In group B are soils that may 
be shallower or contain more clay than those in group A. 
Soils in group B have a moderate rate of infiltration and 
moderate runoff potential. In group C are soils that are 
shallow over an impermeable layer or that contain con- 
siderable clay and colloids. These soils have a slow rate of 
infiltration and high runoff potential. In group D are 
mainly clayey soils that have high swelling potential or 
that contain a clayey layer. The soils in group D have a 
very slow rate of infiltration and very high runoff potential. 


Engineering interpretations of the soils 


The interpretations in table 7 are based on the estimated 
engineering properties of soils shown in table 6, on test data 
for soils in this survey area and others nearby or adjoining, 
and on the experience of engineers and soil scientists with 
the soils of the Washington County Area. In table 7 ratings 
are used to summarize limitation or suitability of the soils 
for all listed purposes other than for farm ponds, drainage 
for crops and pasture, and irrigation. For these particular 
uses, table 7 lists those soil features not to be overlooked in 
planning, installation, and maintenance. 

Soil limitations are indicated by the ratings slight, mod- 
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erate, and severe. Slight means soil properties are gener- 
ally favorable for the rated use, or in other words, limita- 
tions that are minor and easily overcome. Moderate means 
that some soil properties are unfavorable but can be over- 
come or modified by special planning and design. Severe 
means soil properties so unfavorable and so difficult to cor- 
rect or overcome as to require major soil reclamation, spe- 
cial design, or intensive maintenance. 

Soil suitability is rated by the terms good, fair, and poor, 
which have, respectively, meanings approximately parallel 
to the terms slight, moderate, and severe. 

Following are explanations of some of the columns in 
table 7. 

Topsoil is used for topdressing an area where vegetation 
is to be established and maintained. Suitability is affected 
mainly by ease of working and spreading the soil material, 
as for preparing a seedbed; natural fertility of the mate- 
rial, or the response of plants when fertilizer is applied; 
and absence of substances toxic to plants. Texture of the 
soil material and its content of stone fragments are charac- 
teristics that affect suitability, but also considered in the 
ratings is damage that results at the area from whick top- 
soil is taken. 

Sand and gravel are used in great quantities in many 
kinds of construction. The ratings in table 7 provide guid- 
ance about where to look for probable sources. A soil rated 
as a good or fair source of sand or gravel generally has a 
layer at least 3 feet thick, the top of which is within a depth 
of 6 feet. The ratings do not take into account thickness of 
overburden, location of the water table, or other factors 
that affect mining of the materials. Neither do they indi- 
cate quality of the deposit. 

Road fill is soil material used in embankment for roads. 
The suitability ratings reflect the predicted performance 
of soil after it has been placed in an embankment that has 
been properly compacted and provided with adequate 
drainage and the relative ease of excavating the material 
at borrow areas. 

Farm pond reservoir areas hold water behind a dam or 
embankment. Soils suitable for pond reservoir areas have 
low seepage, which is related to their permeability and 
depth to fractured or permeable bedrock or other perme- 
able material. 

Embankments require soil material that is resistant to 
seepage and piping and of favorable stability, shrink-swell 
potential, shear strength, and compactibility. Presence of 
stones or organic material in a soil are among the unfavor- 
able factors. 

Drainage for crops and pasture is affected by such soil 
properties as permeability, texture, and structure; depth 
to claypan, rock, or other layers that influence rate of 
water movement; depth to the water table; slope stability 
in ditchbanks; susceptibility to stream overflow; salinity or 
alkalinity; and availability of outlets for drainage. 

Irrigation of a soil is affected by such features as slope; 
susceptibility to stream overflow, water erosion, or soil 
blowing; soil texture; content of stones; accumulations of 
salts and alkali; depth of root zone; rate of water intake at 
the surface; permeability of soil layers below the surface 
layer and in fragipans or other layers that restrict move- 
ment of water; amount of water held available to plants; 
and need for drainage, or depth to water table or bedrock. 

Dwellings, as rated in table 7, are not more than three 
stories high and are supported by foundation footings 
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placed in undisturbed soil. The features that affect the 
rating of a soil for dwellings are those that’relate to capac- 
ity to support load and resist settlement under load and 
those that relate to ease of excavation. Soil properties that 
affect capacity to support load are wetness, susceptibility 
to flooding, density, plasticity, texture, and shrink-swell 
potential. Those that affect excavation are wetness, slope, 
depth to bedrock, and content of stones and rocks. 

Shallow excavations are those that require digging or 
trenching to a depth of less than 6 feet, as for example, 
excavations for pipelines, sewerlines, phone and power 
transmission lines, basements, open ditches, and ceme- 
teries. Desirable soil properties are good workability, mod- 
erate resistance to sloughing, gentle slopes, absence of rock 
outcrop or big stones, and freedom from flooding or a high 
water table. 

Septic tank absorption fields are subsurface systems of 
tile or perforated pipe that distribute effluent from a 
septic tank into natural soil. The soil material between 
depths of 18 inches and 6 feet is evaluated. The soil proper- 
ties considered are those that affect both absorption of 
effluent and construction and operation of the system. 
Properties that affect absorption are permeability, depth 
to water table or rock, and susceptibility to flooding. Slope 
affects difficulty of layout and construction and also the 
risk of soil erosion, lateral seepage, and downslope flow of 
effluent. Large rocks or boulders increase construction 
costs. 

Sewage lagoons are shallow ponds constructed to hold 
sewage within a depth of 2 to 5 feet long enough for bac- 
teria to decompose the solids. A lagoon has a nearly level 
floor and sides, or embankments, of compacted soil mate- 
rial. The assumption is made that the embankment is 
compacted to medium density and the pond is protected 
from flooding. Properties are considered that affect the 
pond floor and the embankment. Those that affect the pond 
floor are permeability, organic matter, and slope, and if 
the floor needs to be leveled, depth to bedrock becomes im- 
portant. The soil properties that affect the embankment 
are the engineering properties of the embankment mate- 
rial as interpreted from the Unified soil classification and 
the amount of stones, if any, that influence the ease of 
excavation and compaction of the embankment material. 

Sanitary landfill is a method of disposing of refuse in 
dug trenches. The waste is spread in thin layers, com- 
pacted, and covered with soil throughout the disposal 
period. Landfill areas are subject to heavy vehicular traf- 
fic. Some soil properties that affect suitability for landfill 
are ease of excavation, hazard of polluting ground water, 
and trafficability. The best soils have moderately slow per- 
meability, withstand heavy traffic, and are friable and 
easy to excavate. Unless otherwise stated, the ratings in 
table 7 apply only to a depth of about 5 feet; therefore, limi- 
tation ratings of slight or moderate may not be valid if 
trenches are to be much deeper than that. For some soils, 
reliable predictions can be made to a depth of 10 or 15 feet, 
but regardless of that, every site should be investigated 
before it is selected. 

Local roads and streets, as rated in table 7, have an all- 
weather surface expected to carry automobile traffic all 
year. They have a subgrade of underlying soil material; a 
base consisting of gravel, crushed rock, or soil material 
stabilized with lime or cement; and a flexible or rigid sur- 
face, commonly asphalt or concrete. These roads are graded 
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to shed water and have ordinary provisions for drainage. 
They are built mainly from soil at hand, and most cuts and 
fills are less than 6 feet deep. 

Soil properties that most affect design and construction 
of roads and streets are load-supporting capacity and sta- 
bility of the subgrade and the workability and quantity of 
cut and fill material available. The AASHTO and Unified 
classifications of the soil material and also the shrink- 
swell potential indicate traffic-supporting capacity. Wet- 
ness and flooding affect stability of the material. Slope, 
depth to hard rock, content of stones and rocks, and wet- 
ness affect ease of excavation and amount of cut and fill 
needed to reach an even grade. 


Soil test data 


Table 8 contains engineering test data for some of the 
major soil series in the Washington County Area. The tests 
were made to help evaluate the soils for engineering pur- 
poses. The engineering classifications shown are based on 
data obtained by mechanical analyses and by tests to deter- 
mine liquid limits and plastic limits. The mechanical analy- 
ses were made by combined sieve and hydrometer methods. 

Moisture-density, or compaction, data are important in 
earthwork. If a soil material is compacted at a successively 
higher moisture content, assuming that the compactive 
effort remains constant, the density of the compacted ma- 
terial increases until the optimum moisture content is 
reached. After that, density decreases with increase in 
moisture content. The highest dry density obtained in the 
compactive test is termed the maximum dry density. As a 
rule, maximum strength of earthwork is obtained if the 
soil is compacted to the maximum dry density. 

Tests to determine liquid limit and plasticity index meas- 
ure the effect of water on the consistence of soil material, 
as has been explained for table 6. 


Formation and Classification of Soils 


In this section the factors that affect the formation of 
soils in the Washington County Area are explained. In ad- 
dition, the soil series are placed in some categories of the 
current system of soil classification. 


Factors of Soil Formation 


Soils are formed by forces of the environment acting 
upon the soil material deposited or accumulated by various 
geologic agencies. The characteristics of a soil at any par- 
ticular place on the earth depend upon the chemical inter- 
actions and mineral composition of the parent material; 
the climate under which the parent material has existed 
since its deposition or accumulation; the plant and animal 
life on and in the soil, including actions of man; the relief, 
or lay of the land; and the length of time the parent mate- 
rial has been subject to active weathering forces. The rela- 
tive importance of each factor differs from place to place, 
but generally interaction of all factors determines the 
character of the soil that forms in any given place. 

A soil is a unique natural body. It is usually identified 
and evaluated by the kinds, arrangement, distinctness, and 
properties of its horizons. Except in very young or unde- 
veloped soils, these effects of the soil-forming processes 
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in this survey area are most clearly illustrated by the ac- 
cumulation of organic matter in the surface layer, the ac- 
cumulation of clay in the subsoil, the accumulation and 
cementation of carbonates in the underlying material, the 
leaching of carbonates and soluble salts, and the thickness 
of the soil and depth to bedrock. 


Parent material 


Parent material is the somewhat chemically and me- 
chanically weathered rock or unconsolidated material from 
which soils form. The hardness, grain size, and porosity of 
the parent material and its weatherable mineral content 
greatly influence the rate of formation of soils. Dominant 
parent materials in the Washington County Area are 
either derivatives or mixtures of derivatives of the follow- 
ing source materials: sandstone of the Navajo Formation 
(Jurassic Period); shale form the Meonkopie, Moenave, 
Chinle, and Kayenta Formations (Triassic Period); lime- 
stone of the Callville (Mississippian Period), Carmel (Jur- 
rasic Period), and Kaibab (Permian Period) Formations; 
basalt flow material (Quarternary Period); undifferen- 
tiated igneous material (Tertiary Period) of the Upper 
Beaver Dam Wash area; and alluvium from a mixture of 
these sources (6). In addition, significant amounts of eolian 
ealcium and voleanic ash have been deposited on some of 
the soils. The morphological, physical, and chemical prop- 
erties of the soils are influenced by the kind of parent ma- 
terial in which they formed. ; 

Parent material derived from the Navajo Formation 
covers large areas in the south-central and southeastern 
parts of the survey area. Most of the weathered material is 
slightly calcareous, reddish-yellow fine sand. The carbon- 
ates have leached from the coarser textured soils, but hori- 
zons of carbonate accumulation and cementation occur in 
the moderately coarse textured soils. Pintura and Mespun 
soils are deep, noncalcareous, windblown fine sand. 
Toquerville soils are shallow fine sand over sandstone bed- 
rock. Harrisburg soils are moderately deep, slightly cal- 
careous fine sandy loam over an indurated carbonate- 
cemented hardpan. Most of the carbonates that formed the 
cemented layer probably came from dust and weathered 
voleanic ash. The Junction and Tobler soils formed in allu- 
vium derived from sandstone mixed with shale parent 
material. They are deep, calcareous fine sandy loam. 

There is little or no evidence of a clay-enriched B horizon 
in the soils that formed solely in sandstone parent mate- 
rial. Cation exchange capacity is low. The sand fraction of 
the soil has a high percentage of fine and very fine sand 
and avery low amount of coarse and very coarse sand. 

Parent material derived from the shale formations domi- 
nantly accumulates alluvium on fans and in valleys. These 
shale formations erode easily, and little parent material 
accumulates in place. Soils that formed in the alluuvium, 
especially from the Moenkopie Formation, commonly have 
a high content of gypsum. Schmutz soils, for example, are 
deep, well-drained loams that are high in content of gyp- 
sum. There is little leaching of carbonates, but part of the 
slightly soluble gypsum is leached to a depth of more than 
20 to 24 inches. Between these depths and a depth of about 
60 inches the soil is nearly 50 percent, by volume, gypsum. 
Menefee and Shalet soils formed in shale residuum. Mene- 
fee soils are shallow, well-drained, strongly calcareous silt 
loams. The only evidence of horizon development is a slight 
darkening of the upper 2 or 3 inches by organic matter. 
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Shalet soils are very shallow clay loams, and, like Menefee 
soils, they have a slightly darker surface over lighter col- 
ored underlying material. Springerville soils formed in 
nongypsiferous alluvium derived mainly from shale of the 
Chinle Formation. These soils are clay throughout the pro- 
file. They shrink and swell with changes in water content, 
and consequently soil materials are mixed to a depth of 2 
to 3 feet. 

Most of the soils that formed from limestone parent 
material are high in carbonates. Some show no evidence of 
carbonate movement, some have horizons of carbonate 
accumulation, and others have indurated carbonate- 
cemented horizons. The strongly calcareous Chilton soils 
formed in recent alluvium. They are examples of soils that 
have little leaching of carbonates. Paunsaugunt soils are 
shallow, gravelly, and calcareous. Cave soils formed on old 
alluvial fans. They have a gravelly, carbonate-cemented 
hardpan. Curhollow soils have an indurated carbonate- 
cemented hardpan over limestone bedrock. Hobog soils 
have horizons with noncemented carbonate accumulations 
that occur as pendants and coatings on pebbles. Isom soils 
average more than 40 percent carbonates between depths 
of 10 and 40 inches. The associated Tortugas and Welring 
soils formed in material weathered from limestone. Both 
of these soils have a gravelly surface layer and very grav- 
elly underlying material. They average more than 40 per- 
cent carbonates above the bedrock. 

At higher elevations of Zion National Park, limestone 
is the dominant source of parent material for Detra, Hogg, 
Kinesava, and Kolob soils. Precipitation is increased and 
most of the carbonates have leached out of the profile. 
Accumulated organic matter has darkened the surface, and 
silicate clay has accumulated in the subsoil. 

Parent material derived from basalt occurs at all eleva- 
tions in the survey area. It is commonly physiographically 
associated with large cinder cones and has a high carbonate 
content. At lower elevations, where annual precipitation 
is only 8 to 11 inches, the carbonates have not leached from 
the soils that formed in these materials. An indurated car- 
bonate-cemented hardpan has developed in such soils as 
Bermesa, Winkel, and Pastura soils, but little or no organic 
matter has accumulated in the surface layer. Bermesa soils 
have a buried B horizon that apparently developed during 
an earlier climatic regime. The earlier overlying horizons 
presumably eroded and were replaced by windblown sandy 
loam or loamy sand material. At intermediate elevations 
where annual precipitation is 10 to 14 inches, carbonates 
have leached from the solum and accumulated in the un- 
derlying material. In some soils, such as the shallow Veyo 
and Esplin soils, an indurated carbonate-cemented horizon 
has formed. The deep Collbran soils, however, have a B 
horizon of clay over a zone of carbonate accumulation but 
do not have a hardpan. Collbran soils are more than 1 per- 
cent organic matter to a depth of 10 to 16 inches. At higher 
elevations, where average annual precipitation is 16 to 18 
inches, all of the carbonates have been leached from such 
soils as those in the Dalcan series. These soils have a strong 
argillic horizon over basalt bedrock and are more than 1 
percent organic matter throughout. 

The undifferentiated igneous material is mainly quartz 
monzonite, tuff, and tuff-breccia of dacitic or rhyolitic 
composition. The soils that formed in these materials are 
all noncaleareous. Except for the somewhat poorly drained, 
alluvial Draper soils, these soils have horizons of silicate 
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clay accumulation. Dagflat, Draper, Lavate, and Motoqua 
soils have a surface layer darkened by organic matter, but 
the Nehar and Quazo soils do not. The soils that formed in 
these parent materials have a much higher content of 
coarse and very coarse sand than any other soils in the sur- 
vey area. The Bond soils are also sandy, but they formed in 
Shinarump conglomerate of the Triassic Period. 

Soils in the St. George, Leeds, Hantz, Isom, Junction, 
Naplene, Redbank, and Tobler series are the major culti- 
vated soils in the survey area. They formed in valley allu- 
vium in a mixture of parent materials, dominantly sand- 
stone, shale, and limestone. The alluvium is relatively 
young, and few or no horizons have developed in the soils. 
There is no leaching of carbonates or accumulation of or- 
ganic matter in the surface layer. 


Climate 


The principal effect of climate on soil formation in the 
Washington County Area has been through the influence 
of precipitation and temperature. As elevation increases 
precipitation increases, except in rain shadows; and soil 
temperature, oxidation of organic matter, and evapotrans- 
piration decrease. Except in southern exposures at lower 
elevations, these changes produce wetter soil moisture 
regimes, which accelerate weathering of parent material, 
leaching and accumulation of carbonates, and formation 
and redistribution of clay, and increase plant growth and 
density. Thus, at higher elevations, except in areas of rock 
outcrop and in places where the thickness and age of par- 
ent material are not limiting, more organic matter accu- 
mulates, the surface layer is darker and thicker, the solum 
is thicker and has a higher accumulation of clay in the B 
horizon, and carbonates are leached to a greater depth. 

The climate of this survey area ranges from arid to moist 
subhumid. Winters are relatively mild in the lower val- 
leys but cold in the mountains. Summers are hot in the 
desert basin and cool in the higher areas. The seasonal and 
daily temperatures vary widely. Average annual air temp- 
erature ranges from about 57° F at the lower elevations to 
about 42° F at the higher elevations. The frost-free period 
ranges from about 200 days at the lower elevations to about 
90 days at the higher elevations. The average annual pre- 
cipitation ranges from more than 18 inches per year in the 
higher mountains to less than 8 inches in the desert basin 
areas. Most of the rain falls in two distinct periods: as gen- 
tle showers in winter and early in spring, and as intense 
thunderstorms in the summer months of July and August. 
Most of the precipitation is rainfall. Snow is significant 
only above elevations of 5,000 feet. 

The arid area, characterized by the St. George Basin, has 
an average annual precipitation of 8 to 11 inches. Average 
annual temperature ranges from 57° to 67°, and the frost- 
free period is 190 to 205 days. Elevation ranges from about 
2,400 to 4,000 feet. 

The soils in this survey area typically have a light-col- 
ored surface layer that has only a small accumulation of 
organic matter. The Isom, Junction, Leeds, St. George, and 
Tobler soils have no other developed soil horizons. La- 
Verkin soils have some leaching of carbonates and a slight 
accumulation of organic matter in the surface layer. Ber- 
mesa, Cave, Harrisburg, and Winkel soils have carbonate 
accumulations that have become cemented hardpans. 
Bermesa, Ivins, and Vekol soils have horizons of clay en- 
richment above the layer of carbonate accumulation. This 
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redistribution of clay apparently occurred in a previous 
climatic period that had higher precipitation or reduced 
evaporation because of lower temperatures, or both (7, 8). 

The semiarid climatic zone of the upland slopes, moun- 
tain slopes, and mesas has an average annual precipitation 
of 10 to 15 inches. The average annual air temperature 
ranges from 45° to 56°, and the frost-free period is 120 to 
170 days. Elevation is 3,500 to 6,000 feet. Rainfall is dis- 
tributed mainly in two periods, the first during winter and 
early in spring, and the second during midsummer. This 
rainfall pattern and the hot summer limit the accumula- 
tion of organic matter in the surface layer. Most of the 
soils have either a light-colored surface layer or a thin, 
dark-colored surface layer less than 2 or 3 inches thick. 
Translocation of carbonates and clay is marked in this 
climatic zone. In the Pastura soils carbonates have accu- 
mulated and an indurated hardpan has formed. Esplin and 
Veyo soils have horizons of clay enrichment over an indur- 
ated carbonate-cemented hardpan. Clovis, Palma, and 
Spenlo soils have a B horizon of clay enrichment over lay- 
ers of carbonate accumulation. Bond and Tobish soils have 
a clay-enriched B horizon. 

The mountain toe slopes and foothill fans have a dry- 
subhumid climate and an average annual precipitation of 
12 to 16 inches. Average annual air temperature ranges 
from 45° to 56°, and the frost-free period is 120 to 160 days. 
Elevation is 4,000 to 7,000 feet. 

All of the soils in this climatic zone have a fairly dense 
stand of shrubs and juniper and an understory of grass and 
forbs. Enough organic matter has accumulated to darken 
the upper 7 to 10 inches of the Caval, Collbran, Dagflat, 
Lavate, Mokiak, Motoqua, and Tortugas soils. However, 
such soils as those in the Quazo and Tacan series have 
little accumulated organic matter. Quazo soils have a 
southern exposure; therefore, the temperature of the soil 
is higher, and this may accelerate oxidation of organic 
matter. Tacan soils are gravelly or very gravelly. With the 
exception of the Tortugas soils, all of these soils have a clay- 
enriched B horizon. Caval, Dagflat, Lavate, Mokiak, Moto- 
qua, Quazo, and Tacan soils formed in noncaleareous 
parent material and have no horizon of carbonate accumu- 
lation. The absence of carbonates probably has accelerated 
the concentration of silicate clay in the B horizon. 

The moist-subhumid zone is in high mountain areas, 
principally in the upper regions of Zion National Park. 
The average annual precipitation ranges from 16 to 20 
inches, average annual air temperature is 42° to 50°, and 
the frost-free period is 90 to 120 days. Elevation ranges 
from about 6,000 to 8,200 feet. 

The soils in the moist-subhumid zone have a surface 
layer darkened by 2 to 8 percent organic matter. In the 
Dalcan, Detra, and Kinesava soils this dark-colored sur- 
face layer extends to a depth of 20 inches or more. Dal- 
can, Detra, Hogg, Kinesava, and Kolob soils are leached 
essentially free of carbonates and have distinct clay en- 
richment in the B horizon. Paunsaugunt soils that have 
very steep slopes are calcareous throughout and do not 
have a horizon of clay enrichment. 


Plantand animal life 


The principal effects plants and animals have on soil 
formation are the accumulation of organic matter and 
translocation of plant nutrients from the lower to the up- 
per layers. Plants, earthworms, small rodents, insects, 
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slugs, and snails affect formation of soil structure and 
porosity, thus influencing the rate of movement of air and 
water through the soil. Plants and animals also mix the 
soil, and in this way they may obscure or retard horizon 
formation. The decay of forest litter produces weak acids, 
which accelerate leaching of bases from the soil. Bacteria 
and fungi play an important role in the development of 
soils by breaking down undecomposed organic matter and 
changing part of it to humus. At the end of their life cycle, 
they contribute directly to the content of humus. Some 
bacteria take nitrogen from the air and change it into a 
form that can be used by plants. 

Man has changed the morphology and properties of 
many soils in the survey area. Surface horizons have been 
mixed by cultivation, and many soils have become more 
susceptible to soil blowing and water erosion because of 
cultivation and overgrazing, especially in desert areas. The 
Tobler, St. George, and LaVerkin soils have been irrigated 
since the survey area was settled. The irrigation water con- 
tains suspended silt and clay, and 6 to 18 inches of silty 
clay loam has accumulated on the surface of the soils. 

As mentioned previously, the kind and amount of vege- 
tation and its effect on soil formation depend in part on the 
climate, which in turn varies with change in elevation. 
In overgrazed areas, however, the plant community con- 
tains a disproportionate amount of less edible species. 

In the arid desert basin area the vegetation consists of 
sparse stands of blackbrush, creosotebush, Mormon tea, 
bursage, desertrue, black grama, galleta, needleandthread, 
Indian ricegrass, bush muhly, and cactus. Grasses are a 
small percentage of the vegetation and contribute only a 
small amount of organic matter to the soil. High summer 
temperatures also accelerate oxidation of organic matter 
and reduce accumulation to a minimum. The light-colored 
surface layer of the Bermesa, Cave, Hantz, Harrisburg, 
Hobog, Isom, Ivins, Junction, Leeds, LaVerkin, Nikey, 
Renbac, Toquerville, Tobler, Vekol, and Winkel soils is 
less than 1 percent organic matter. 

Above the basin floor, from 3,800 to 6,100 feet in ele- 
vation, the average annual precipitation increases to 15 
inches and evapotranspiration decreases. Utah juniper 
and pinyon pine grow well in this wetter moisture regime, 
and plant communities are denser. Oxidation of organic 
matter is reduced, accumulation increased, and the upper 
2 to 3 inches of the darkened surface layer of Bond, Chil- 
ton, Mathis, Menefee, Nehar, and Veyo soils is 1 to 2 per- 
cent organic matter. At slightly higher elevations the 
pinyon-juniper areas have an understory dominated by 
serviceberry, big sagebrush, live oak, and bitterbrush. The 
upper 7 to 10 inches of the soils in this part of the survey 
area—Collbran, Dagflat, Mokiak, Motoqua, Lavate, and 
Magotsu soils—is 1 to 3 percent organic matter. In the 
mountains at the maximum elevations in the survey area, 
6,000 to 8,200 feet, the plant community is Gambel oak, 
bitterbrush, lupine, snowberry, serviceberry, tall native 
bluegrass, western wheatgrass, slender wheatgrass, Ken- 
tucky bluegrass, and bromegrass. The maximum average 
annual precipitation is 16 to 18 inches, and it produces the 
maximum plant yields in the survey area. Evapotranspi- 
ration and oxidation of organic material are minimum, 
accumulation is maximum, and the surface layer of the 
Dalcan, Detra, Hogg, Kolob, and Kinesava soils in this part 
of the survey area is 2 to 8 percent organic matter. Their 
subsoil is more than 1 percent organic matter to a depth of 
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20 to 30 inches. 


Relief 


Relief, or lay of the land, influences soil formation prin- 
cipally as it affects runoff, drainage, and microclimate. 
The dominant landforms or features in the Washington 
County Area are:(1) valley bottoms, recent alluvial fans, 
and flood plains; (2) desert slopes; (3) upland mesas; and 
(4) mountain slopes and ridges (fig. 17). Much of this sur- 
vey area consists of basin and range topography in which 
mountain ranges alternate with intervening basins of lower 
elevation. Valleys have been formed by river and stream 
entrenchment in the basin areas. 

The Beaver Dam Mountains, sometimes called Utah Hill, 
dominate the west side of the survey area, and the Bull 
Valley Mountains, the northwest corner. Blevation ranges 
mainly from 5,000 to 7,500 feet. The principal drainage- 
ways run east and west from the Beaver Dam Mountains 
and generally south from the Bull Valley Mountains. Run- 
off and streams issuing from these mountain areas built 
the large, dissected alluvial fans in the southwest corner 
of the area, which is dominated by Cave soils. These soils 
are shallow gravelly sandy loams over an indurated car- 
bonate-cemented hardpan. 

On the steeper slopes of the Beaver Dam Mountains, 
Tortugas soils are on the north and east exposures, and the 
closely associated Welring soils are on the south and west 
exposures. These soils are shallow, well-drained very cob- 
bly soils that are more than 40 percent carbonates. The 
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Tortugas soils have a dark-colored surface layer, but the 
Welring soils have a light-colored surface layer. The Cur- 
hollow soils are on the lower eastern slopes of the Beaver 
Dam Mountains, locally called the White Hills. Winkel 
soils are on still lower levels. These soils are shallow, well- 
drained soils that have an indurated carbonate-cemented 
hardpan at a depth of 10 to 20 inches. 

In the Bull Valley Mountains, Motoqua and Quazo soils 
are dominant. The dark-colored Motoqua soils are on the 
north and east slopes, and the lighter colored Quazo soils 
are on the south and west exposures. The moderately deep, 
closely associated Dagflat soils are on north and east ex- 
posures and have somewhat gentler slopes. 

The desertic St. George Basin consists of highly contrast- 
ing areas of valley bottoms, alluvial fans, desert slopes, 
and upland mesas. Elevation ranges from 2,400 to 5,000 
feet. Basalt flow mesas are scattered throughout the area. 
They formed when molten rock spewed over terraces or ran 
down old stream channels, then cooled and hardened. Since 
then, differences in hardness and erodibility have caused 
adjacent, softer areas to erode away, and these areas were 
left as high mesas. Soils that formed in these basalt flows 
are in the Winkel, Veyo, Pastura, Esplin, and Magotsu ser- 
ies. These soils are all shallow over an indurated hardpan. 
The valley bottoms and alluvial fans are the sites of Tobler, 
Leeds, LaVerkin, St. George, Hantz, and Harrisburg soils. 
Hobog and Renbac soils and Rock land occupy the uplifted 
ridges in this area. 

To the east of the St. George Basin at elevations of 4,000 


Rock outcrop 


Stony colluvial land 


Badland, very steep 


Hobog 
Renbac 
Harrisburg 
Cinder land 


Bemesa 
St. George 


Junction 


Hantz 


| i 

Z 7 
5 e Ss 2 
e 8 gs S 
= 3 2 = g 
= = 55 om 
> So x= 2 
=] 

= 

Desert Slope Alluvial Valley Upland Slope Mountain Slope 


Figure 17.—West to east cross section of the Washington County Area, showing the relationship of the soils on the landscape. 
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to 5,500 feet is an older alluvial valley called the Big Plain. 
The deep, well-drained Redbank, Clovis, and Palma soils 
are in this part of the survey area. To the west and north 
the Bond soils have formed in high, flat, rather broad areas. 
These soils are shallow over a clay-enriched subsoil that is 
underlain by conglomerate bedrock. 

The mountain areas of Zion National Park are dissected 
by the deep, straight-walled canyon of the Virgin River and 
its tributaries, North Creek and East Fork. In these areas, 
elevation ranges from 5,000 to 9,000 feet. Such soils as the 
shallow, dark-colored very gravelly Paunsaugunt and 
Kolob soils have some very steep slopes; and the deep, well- 
drained, dark-colored Hogg, Kinesava, and Detra soils 
dominate the gently sloping to moderately steep slopes. 
Dalcan soils are on basalt flow mesas in this mountain 
area. They are well-drained, moderately deep, dark-colored 
cobbly soils over basalt bedrock. 

The southeastern part of the survey area is dominated 
by sandstone mountains that are essentially bare rock 
outcrop and intervening small valleys. The deep, exces- 
sively drained Mespun soils formed on the valley floors and 
are surrounded by the Mathis soils on the toe slopes of the 
sandstone mountains. 

Time 

Time is necessary for the factors of soil formation to act 
on parent material. The distinctness of soil horizons de- 
pends in part upon the amount of time that the parent ma- 
terial has been in place. The soils in the Washington 
County Area range from young soils that have little or no 
horizon differentiation to mature soils that have a well- 
developed profile. 

In this survey area the younger soils occur in the more 
recent alluvial deposits in the desert basin area. Isom, 
Junction, Hantz, Leeds, St. George, and Tobler soils show 
no effects of soil formation other than a slight accumula- 
tion of organic matter in the surface layer. Pintura and 
Toquerville soils are in recent accumulations of windblown 
sand and have no developed horizons. LaVerkin soils, on 
somewhat older alluvial fans in valleys, have some carbon- 
ates that have leached from the surface layer and accumu- 
lated at a depth of about 30 inches. Cave soils formed on 
alluvial fans of much older age and have formed thick 
horizons of indurated carbonate-cemented layers. 

In the upland areas Redbank soils, on recent alluvial 
deposits, show little evidence of development. Slightly 
older Palma soils, which are in the same area and formed 
in similar parent material, have weak horizons of clay 
accumulation and surface horizons that have some carbon- 
ate leaching. Clovis and Spenlo soils are even older in this 
landscape. The carbonates have been leached from the up- 
per horizons of these soils and have accumulated below the 
well-developed, noncaleareous, clay-enriched B horizon. In 
other areas, particularly in the higher mountains, it is dif- 
ficult to determine the age relationship of the soils because 
of differences caused by the combined effects of soil-form- 
ing factors other than time. 


Classification of Soils 


Soils are classified so that we can more easily remember 
their significant characteristics. Classification enables us 
to assemble knowledge about the soils, to see their relation- 
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ship to one another and to the whole environment, and to 
develop principles that help us to understand their behav- 
ior and their response to manipulation. First through clas- 
sification, and then through use of soil maps, we can apply 
our knowledge of soils to specific fields and other tracts 
of land. 

The narrow categories of classification, such as those 
used in detailed soil surveys, allow us to organize and apply 
knowledge about soils in managing farms, fields, and 
woodlands; in developing rural areas; in engineering work; 
and in many other ways. Soils are placed in broad classes 
to facilitate study and comparison in large areas, such 
as countries and continents. 

The system of soil classification currently used was 
adopted by the National Cooperative Soil Survey in 1965. 
Because this system is under continual study, readers in- 
terested in developments of the current system should 
search the latest literature available. 

The current system of classification has six categories. 
Beginning with the broadest, these categories are the or- 
der, the suborder, the great group, the subgroup, the fam- 
ily, and the series. In this system the criteria used as a 
basis for classification are soil properties that are observ- 
able and measurable. The properties are chosen, however, 
so that the soils of similar genesis, or mode of origin, are 
grouped. In table 9, the soil series of the Washington 
County Area are placed in categories of the current sys- 
tem. Classes of the current system are briefly defined in 
the following paragraphs. 

ORDER: Ten soil orders are recognized. The properties 
used to differentiate among soil orders are those that tend 
to give broad climatic groupings of soils. The two excep- 
tions to this are the Entisols and Histosols, which occur in 
many different climates. Each order is named with a word 
of three or four syllables ending in sol (Moll-i-sol). 

SUBORDER: Each order is divided into suborders, based 
primarily on those soil characteristics that seem to pro- 
duce classes that have the greatest genetic similarity. The 
suborders narrow the broad climatic range permitted in 
the order. The soil properties used to differentiate among 
suborders are mainly those that reflect either the presence 
or absence of waterlogging, or soil differences that result 
from the climate or vegetation. The names of suborders 
have two syllables. The last syllable indicates the order. 
An example is Ustoll (Ust, meaning burnt or dryness, and 
oll, from Mollisol). 

GREAT GROUP: Soil suborders are separated into great 
groups on the basis of uniformity in the kinds and sequence 
of major soil horizons and features. The horizons used to 
make separations are those in which clay, iron, or humus 
has accumulated; those that have pans that interfere with 
growth of roots, movement of water, or both; and thick, 
dark-colored surface horizons. The features used are the 
self-mulching properties of clay, soil temperature, major 
differences in chemical composition (mainly calcium, mag- 
nesium, sodium, and potassium), dark-red and dark-brown 
colors associated with basic rocks, and the like. The names 
of great groups have three or four syllables and are made 
by adding a prefix to the name of the suborder. An example 
is Haplustoll (Hapl, meaning simple horizons, and Ustoll, 
the suborder of Mollisols that have a Ustie moisture 
regime). 
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Series Subgroup Order 
Loamy-skeletal, mixed, thermic ------_- Petrocalcic Paleargids _----------------- Aridisols. 
Loamy, mixed, mesic __---------------__. Lithic Ustollic Haplargids ----_-------_--- Aridisols. 
Coarse-' loamy, mixed, mesic ------------- Typic Haplustolls _-----------_-------_-- Mollisols. 
Loamy, mixed, thermic, shallow ----.---_ Typic Paleorthids ----_------------------ Aridisols. 
Loamy-skeletal, mixed (calcareous), Ustic Torriorthents _--.----------------- Entisols. 
mesic. 
Fine-loamy, mixed, mesic --------------_ Ustollic Haplargids --------------------- Aridisols. 
Fine, montmorillonitic, mesic _-------_-- Aridie Argiustolls ---------------------- Mollisols. 
Loamy-skeletal, mixed, mesic, shallow ---| Ustollic Paleorthids —_-_----------------- Aridisols. 
Fine-loamy, mixed, mesic _----------_--- Aridie Argiustolls ---------------------- Mollisols. 
Clayey-skeletal, montmorillonitic —-----_- Pachic Argiborolls --------------_-- Mollisols. 
Fine-loamy, mixed __...---------------- Pachic Argiborolls --.--------_-----_ Mollisols. 
Fine-loamy, mixed, mesic _--- Cumulic Haplustolls ------------_ Mollisols. 
Loamy, mixed, mesic, shallow Petrocalcic Ustollic Paleargids ___. Aridisols. 
Fine, mixed (calcareous), thermic ------__ Typic Torrifluvents _--------_____ Entisols. 
Coarse-loamy, mixed, thermic ----------- Typic Paleorthids --------_-____-__ Aridisols. 
Loamy-skeletal, mixed, thermic ~-----_-- Lithic Caleiorthids ______-----__ Aridisols. 
Fine, mixed ~--------------------------- Mollic Eutroboralfs —_ Alfisols. 
Loamy-skeletal, mixed, mesic ----------- Ustollic Calciorthids — Aridisols. 
Loamy-skeletal, carbonatic, thermic ----- Typic Torriorthents --_-_-__----. Entisols. 
Sandy over loamy, mixed, nonacid, Typic Torriorthents ___-______----------- Entisols. 
thermic. 
Coarse-loamy, mixed (calcareous), Typic Torrifluvents ---__---------------- Entisols. 
thermic. 
Fine, mixed ------------___-------_----- Pachic Paleborolls _-.------------------- Mollisols. 
Clayey- skeletal, montmorillonitic -__ Typic Argiborolls _-__----—_. Mollisols. 
Clayey-skeletal, montmorillonitie --_ Typic Argiborolls —-_-----__ Mollisols. 
Fine-loamy, mixed, mesic _----___ Aridic Argiustolls ----___. Mollisols. 
Fine-loamy, mixed, thermic ~------_----- Typic Calciorthids ------___. Aridisols. 
Fine-loamy, mixed (calcareous), thermic_} Typic Torrifluvents --------_- Entisols. 
Clayey, montmorillonitic, mesic, shallow-| Petrocalcic Paleustolls Mollisols. 
Sandy-skeletal, mixed, mesic ------------ Ustic Torriorthents ---------- Entisols. 
Loamy, mixed (calcareous), mesic, Typic Ustorthents --------_----_-___----- Entisols. 
shallow. 
Mes pUin).-2+-2 =o see ba a Mixed, mesic ----__-.------------------- Ustic Torripsamments _-----_---_____-- Entisols. 
Mokiak _ Loamy-skeletal, mixed, mesic -- Aridic Argiustolls _---___ -| Mollisols. 
Motoqua Loamy-skeletal, mixed, mesic ~---~- Lithic Argiustolls —----___ -| Mollisols. 
Fine-silty, mixed (calcareous), mesic Ustic Torrifluvents _.-___ -| Entisols. 
Clayey-skeletal, mixed, mesic ------ Ustollie Haplargids —----_ -| Aridisols. 
Coarse-loamy, mixed, thermic = Typic Calciorthids _----__ -| Aridisols. 
Coarse-loamy, mixed, mesic -_-_ Ustollie Haplargids ---___ -| Aridisols. 
Loamy, mixed, mesic, shallow __ Ustollie Paleorthids _____- .-| Aridisols. 
Loamy-skeletal, mixed Lithic Haploborolls ------ _-| Mollisols. 
Clayey-skeletal, mixed __-__. Lithie Haploborolls ---- _-| Mollisols. 
eae eens Mixed, thermie __..-_----_--___ Typic Torripsamments -____. _-| Entisols. 
Loamy-skeletal, mixed, mesie ----.-----_ Lithic Ustollic Haplargids —-. _-| Aridisols. 
Coarse-loamy, mixed (calcareous), mesic_| Ustic Torrifluvents ~------- -|  Entisols. 
Clayey-skeletal, mixed, thermic ~-----_~- Lithic Haplargids ---__--_ _-| Aridisols. 
Coarse-silty, mixed (calcareous), thermic.| Typic Torrifluvents ~___ -| Entisols. 
Fine-loamy, gypsic, mesic ----------_---- Ustic Torrifluvents ____ _-| Entisols. 
Loamy, mixed (calcareous), mesic, shallow | Typic Torriorthents ____ -| Entisols. 
Fine-loamy, mixed, mesic -------------_- Ustollic Haplargids —___ _-| Aridisols. 
Fine, montmorillonitic, mesic —-. -| TypicChromusterts — _-| Vertisols. 
Loamy-skeletal, mixed, mesic __ _| Ustollic Haplargids —_ _-| Aridisols. 
Fine, mixed, mesic __-____---------------- Ustollic Haplargids —_ _.| Aridisols. 
Coarse- loamy, mixed (calcareous), Typic Torrifluvents _------__-------___- Entisols. 
thermic. 
Toquerville Mixed, thermic ------------------------- Lithic Torripsamments __.----------__-_ Entisols. 
Tortugas __. Loamy-skeletal, carbonatic, mesic Lithic Haplustolls ~--__ Mollisols. 
Vekol ~_-. Fine, mixed, thermic _-_--_---_------_-_- Typic Haplargids _-__-----_____. Aridisols. 
V6V0 scrcieo os se ne aoe Clayey -skeletal, montmorillontic, mesic, Petrocaleie Ustollic Paleargids Petes, Aridisols. 
shallow. 
Loamy-skeletal, carbonatic, mesic _-_---_ Entisols. 
Loamy- -skeletal, mixed, thermic, shallow — Aridisols. 
Loamy-skeletal, carbonatie, mesi¢ _----_- Aridisols. 
Loamy, mixed (calcareous), mesic _...---_ Entisols. 


SUBGROUP: Great groups are divided into subgroups, 
one that represents the central (typic) segment of the 
‘group, and others, called intergrades, that have proper- 
ties of the group and also one or more properties of another 
great group, suborder, or order. Subgroups may also be 


made in those instances where soil properties intergrade 
outside of the range of any other great group, suborder, 
or order. The names of subgroups are derived by placing 
one or more adjectives in front of the name of the great 
group. An example is Typic Haplustolls (a typical 
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Haplustoll). 

FAMILY: Soil families are established within a subgroup 
mainly on the basis of properties important to the growth 
of plants or on the behavior of soils when used for engin- 
eering. Among the properties considered are texture, min- 
eralogy, reaction, soil temperature, permeability, 
thickness of horizons, and consistence. A family name con- 
sists of a series of adjectives preceding the subgroup name. 
The adjectives are the class names for texture, mineralogy, 
and so on, that are used as family differentiae (see table 
9). An example is Typic Haplustolls, coarse-loamy, mixed, 
mesic. 


Laboratory Analyses 


Laboratory data for selected soils are shown in table 10. 
The soils were selected to cover the range in development 
and properties of most of the soils in the survey area. The 
data are for representative profiles of these soils. The pro- 
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files are described in the section “Descriptions of the 
Soils.” 

Bulk samples of soil were prepared for laboratory an- 
alysis by air drying. They were then screened through a 
2-millimeter sieve. The more than 2-millimeter size frac- 
tion was weighed, and it is reported in table 10 as a 
weighted percentage of the whole soil. All other data are 
based on the less than 2-millimeter size fraction and are 
reported on an ovendry, 105° C, weight basis unless other- 
wise noted. Procedures for sample collection and prepara- 
tion and for analytical methods that were used in these 
analyses are fully described in Soil Survey Investigations 
Report No. 1 (14). The analytical methods have been pub- 
lished elsewhere, but some of them were modified for vari- 
ous reasons. A brief description of each analysis and 
pertinent references are as follows: 


Particle-size distribution.—Pipette and sieve analyses. 
Organic matter and soluble salts were removed from the 


TABLE 10.—Physical 


[Laboratory analyses by Soil Survey Investigations Unit, Soil Conservation Service, Riverside, 


Soil name Depth 
and Horizon from 
sample number surface 
in Pet 
Bond sandy loam: 
S69 Utah-27-7. 0-2 12.4 21 
2-4 13.5 17 
4-16 14.0 26 
Caval fine sandy loam: 
$70 Utah-27-9. 0-9 l 
A 


Cave gravelly sandy 
oam?: 
870 Utah-27-15. 


0-1 8.7 6. 
1-3 71 6. 
3-8 5.2 5. 
8-15 4.5 5 
15-25 
Clovis fine sandy loam: 
869 Utah-27-5. 0-8 a 1 
8-14 2 1 
14-22 3 2. 
22-34 aA 
34-60 [Lee 
Dagflat very cobbly 
sandy loam: 
870 Utah-27-5. 9.4 18 
8.5 19. 
29.7 21. 
74 17. 
16.5 25 
14.8 26 
Dalean cobbly loam: 
869 Utah-27-11. 24 : 
6 
5 1 
19 2, 


Particle-size distribution 


(0.05- 


0.002 mm) 
Pet Pet Pet Pet Pct 
5.7 11.5 148 28.6 5.7 
5.9 11.2 12.9 25.4 13.2 
7.4 9.9 Oo: 16.8 156.9 
1.6 35.8 30.7 24.5 7.2 
1.2 82.2 29.6 27.5 9.3 
1.2 82.0 30.4 23.2 13.1 
11 30.7 30.2 27.4 10.5 
11 31.0 31.0 27.5 9.4 
11 30.3 32.1 27.0 9.5 
12 31.4 28.9 21.8 16.7 
3.8 145 24,2 31.7 10.4 
3.5 13.4 24.7 32.0 13.1 
3.4 13.0 25.5 33.2 14.5 
3.2 12.4 25.0 33.6 16.3 
6.6 31.7 25.5 26.4 8.5 
8.0 29.1 17.7 18.7 24.4 
6.4 19.3 14.4 22.3 35.1 
18 12.8 15.5 35.5 33.8 
8 12.3 20.2 39.5 27.0 
13.0 19.9 9.6 19.0 10.3 
11.6 17.1 9.3 19.5 14.7 
UT 9.4 4.3 11.9 15.7 
11.4 16.3 7.4 13.6 26.4 
11.2 14.2 5.5 12.5 14.3 
14.0 17.6 6.6 11.0 9.1 
2.2 20.8 18.4 34.7 18.6 
16 20.4 21.0 34.1 20.9 
1.3 17.9 19.5 33.5 26.2 
19 12.7 12.7 28.3 39.6 
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sample. Sodium hexametaphosphate and mechanical shak- 
ing were used for dispersion (9, 10). 

Organic carbon.—Acid-dichromate digestion and fer- 
rous sulfate titration (11, 15). Total carbon by combustion 
in a carbon analyzer was corrected for inorganic carbon 
content (5). 

Calcium carbonate equivalent.—Determined from man- 
ometer measurements of carbon dioxide evolution with a 
hydrochloric acid treatment (16). 

Bulk density.—Duplicate ovendry, Saran-coated natural 
soil clods (4). 

Water content.—Duplicate Saran-coated natural soil 
clods equilibrated on a pressure plate at 1/3 bar (4, 12), 
and sieved samples equilibrated in a pressure-membrane 
apparatus at 15 bars (13). 

Reaction.—Soil reaction, expressed as a pH value, was 
determined from a mixture of soil and calcium chloride salt 
solution. 

Base saturation.—The quotient of the sum of ammon- 
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ium acetate extractable bases divided by the cation-ex- 
change capacity. 

Cation-exchange capacity.— Ammonium acetate extrac- 
tion and direct distillation of absorbed ammonia in a Kjel- 
dahl apparatus (11). 

Electrical conductivity.—Conductivity of a saturation 
extract at 25° C measured with a balanced bridge (12). 

Dominant clay mineralogy.—X-ray diffraction of the 
glycerol solvated clay fraction. 


Additional Facts About the Area 


The first explorers in what is now Washington County 
probably were eight members of a party headed by Father 
Silvestre Valez de Escalante. They had set out in 1776 from 
Sante Fe, New Mexico, to seek a land route to Monterey, 
California. The expedition was unsuccessful, and on the 
way back to Sante Fe the party went down Ash Creek, 


Calif. A blank in column indicates analysis not run; a dash, analysis run but none detected] 


Water content 
at tension of — 


Coarse 


: Calcium Bulk 
oe al Sed carbonate density 
2 tain equivalent |(ovendry) | 1/3 Bar | 15 Bar 

Pet Pet Pet G percm? Pet Pet 
171 6.9 3.6 
1.68 9.5 3.8 
1.71 111 5.6 
1.56 11.5 6.0 
3.0 
1.50 8.6 3.2 
3.2 
1.56 9.8 3.6 
3.6 
1,76 149 3.5 
27 .70 13 7.0 
14 19 14 1.47 16.1 74 
10 47 14 8.0 
35 68 15 1.31 14.9 8.8 
toe ae coi wOL oto S a 1.64 71 3.2 
Paar (OOo Peet ad as 1.76 16.7 8.9 
ere Seah ee .30 4 1.81 23.1 13.5 
Gerseseni Sse 62 29 1.61 23.6 12.4 
PRaareroueeereseaes: 29 21 1.57 25.0 10.7 
28 1.23 6.9 
8 97 1.38 11.7 8.3 
12 59 1.58 26.2 11.7 
€ AT 1.60 24.7 15.4 
9 18 10.6 
39 .10 171 17.2 9.0 
40 1.03 1.37 22.1 7.5 
58 93 9.0 
TT 1.01 1.55 22.5 11.6 
79 -76 17.4 


Cation- 
exchange 
capacity 


Reaction ? 
(Calcium 
chloride) 


Dominant clay 
mineralogy 


Electrical 
conductivity 


Base 
saturation 


Megq per 100 Mmhos per em 
pH Pet “soil ¢ at PC 
5.8 89 se: MR) Peeetes wariet oe eee Mica, kaolinite. 
6.4 94 B05 eee lees 
6.2 100 109 Wetscos oe Mica, kaolinite. 
7.2 100 6.1 0.68 Mica. 
iy 100 5.9 24 
1.3 100 5.8 34 Mica. 
74 100 6.7 .34 
7.2 100 6.1 21 Mica. 
1.3 100 6.5 19 
7.0 100 1Os6:5 9) [ete et Mica. 
U7 100 12.6 79 Mica. 
7.7 100 13.4 58 
7.6 100 13.5 62 Mica. 
7.6 100 13.5 58 
7.6 100 Mica. 
2.3 100 Mica. 
7.6 100 
8.0 100 Montmorillonite. 
8.3 100 
6.4 100 Mica. 
6.4 100 Montmorillonite. 
6.6 100 Montmorillonite. 
6.6 100 Montmorillonite. 
6.3 100 Montmorillonite. 
6.4 100 Montmorillonite. 
5.9 92 Mica. 
6.0 91 
6.0 91 Mica. 
6.1 89 
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Particle-size distribution 


Soil name Depth Vv ‘ , 
an Horizon from ery Coarse F d i Clay 
sample number surface aa sand ( (0.05- (less than 
(2-1 mm) (1-0.5 mm) : : : 0.002 mm) | 0.002 mm) 
In Pet Pet Pct Pet Pet Pet Pet 
Detra fine sandy loam: 
S69 Utah-27-12. 8 8 2.4 29.8 20.9 82.1 13.2 
3 3 ll 29.5 23.5 28.5 16.8 
2 2 1.0 28.4 24.1 27.0 19.1 
2 1 8 28.2 23.8 29.1 17.8 
al 1 6 22.5 21.4 26.4 28.9 
Harrisburg fine sandy 
loam: 
S69 Utah-27-3. 4 3.8 23.4 39.5 15.0 12.8 5.1 
6 2.7 21.5 41.9 13.3 14.0 6.0 
4 2.4 19.8 42.3 13.5 15.0 6.6 
2 2.8 24.0 42.2 13.3 11.3 6.2 
Kinesava fine sandy 
oam: 
S69 Utah-27-13. 7 2.2 87.8 25.6 23.6 9.2 
2 1.2 37.5 25.3 24.3 11.4 
a 1.0 35.9 27.0 23.5 12.5 
al 1.0 35.1 25.8 23.8 14.2 
1 8 25.8 22.3 23.4 27.6 
“l 5 18.8 20.1 20.0 40.5 
2 3 3.5 5.8 32.6 57.6 
Kolob fine sandy loam: 
$70 Utah-27-10. a) 7 aT 10.7 14.9 42.3 30.0 
3 2 3 10.7 17.1 35.4 36.0 
6 4 5 12.1 18.5 36.7 31.2 
2.1 5 5 8.5 14.5 43.8 30.1 
2.8 8 6 9.2 15.5 42.9 28.2 
pte te I al oe 2 2.8 6.7 60.2 30.6 
Naplene silt loam: 
$70 Utah-27-14. 6 11 15 8.0 11.9 56.6 20. 
a 7 1.0 5.5 10.0 51.7 24.4 
5 9 15 7.2 10.4 56.5 23.0 
Al 4 1.0 6.9 10.8 52.6 28.2 
3 1.0 12 7.8 12.6 51.3 25.8 
9 8 if 3.5 8.4 59.3 26.4 
Palma fine sandy loam: 
$69 Utah-27-4. 1.1 5.8 38.0 24.9 20.0 10.1 
5 3.5 34.2 28.8 21.6 11.4 
6 41 35.8 22.5 18.9 18.1 
5 5.0 44.6 22.6 16.7 10.6 
2 2.7 41.9 27.3 18.6 9.3 
Pastura gravelly loam: 
$70 Utah-27-3. 3.3 2.5 18.0 19.8 39.7 12.0 
2.2 19 15.9 19.6 42.1 17.5 
16 18 14.4 19.0 40.6 21.7 
5 5.4 11.4 0.0 81.3 29.6 
St. George silt loam: 
870 Utah-27-12. 4 4 5.3 11.9 64.7 16.8 
6 8 9.4 18.8 57.4 12.9 
8 1.2 11.6 14,1 53.8 18.7 
1 4 3.8 11.2 65.5 18.9 
4 1.6 14.6 20.0 54.3 9.1 
Tobler fine sandy loam: 
S69 Utah-27-1. Al eeoies 0-4 45 12.2 387.4 28.1 7.9 9.6 
Cli aes 4-13 1 1.6 W1 35.1 33.3 12.4 10.4 
C2 13-21. Jens see, 16 6.4 30.0 31.9 19.4 10.7 
C2% _______| 21-38 1 15 6.3 27.5 29.7 24.5 10.4 
G9 ssece-cse 38-60 |L_------------ 14 5.7 26.3 31.4 25.9 9.3 
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chemical data—Continued 


Water conten 
Coarse Calcium attensionof— | p vsction?2 


. Cation- ‘ : 
fragments Organic ee . Base Electrical Dominant clay 
(more Shan carbon ! bated 1/3Bar | 15 Bar Calcium saturation uel conductivity mineralogy 

Megq per 100 Mmhos per cm 
Pet Pct pH Pet he # a oe 
2.47 1.33 21.2 15 5.9 93 17.4 Mica. 
1.34 1.42 14.3 6.8 6.2 93 16.1 Mica. 
94 1.56 14.8 7.2 6.2 95 15.2 
65 1.66 13.8 7.0 6.3 87 14.0 Mica. 
31 1.86 20.4 10.7 6.6 100 17.1 
22 2 L71 3.5 19 19 100 8.1 40 Mica. 
14 4 1.66 3.8 2.4 8.0 100 3.2 .40 
.09 5 1.69 3.3 2.2 8.0 100 3.0 .48 Mica. 
21 5 1.59 4.3 2.6 vies) 100 3.1 54 
1.48 15.6 6.2 6.1 100 12.7 Mica. 
1.49 8.9 4.6 6.3 100 9.6 Mica. 
1.54 9.3 45 6.3 100 9.0 
L71 12.7 5.3 6.2 97 9.5 Mica. 
1.84 25.5 10.4 6.0 96 17.9 
1.90 26.4 17.8 5.9 U2 82.0 Mica. 
177 38.5 24.8 6.8 100 49.7 
13 Dlg. | |eeseesseee 1.04 26.0 6.7 100 88:65 © Li eesee sa Mica. 
3 n Wis) eel erent eer 1,38 25.1 16.5 71 100 298) fees enka tS 
25 83 1 1.62 25.4 13.6 7.4 100 24.6 14 Mica. 
53 91 4 1.43 23.5 12.4 7.5 100 21.9 28 
49 83 8 1.43 23.0 12.3 7.4 100 22.5 .16 Mica. 
41 46 8 1.438 26.5 12.0 75 100 21.6 29 
1 61 17 1.55 16.5 8.0 77 100 10.0 .76 Mica. 
1 .60 17 9.4 7.6 100 11.2 41 
1 49 18 1.48 15.6 4.6 7.8 100 10.9 43 Mica. 
2 AT 16 1.64 10.4 7.8 100 11.5 .54 
2 .49 17 17.2 9.5 7.8 100 11.6 79 Mica. 
2 40 19 L71 18.4 9.9 U7 100 11.4 3.32 Mica. 
184 1 1.53 6.1 3.9 78 100 9.1 80 Mica. 
i206 [Senet koe 1.79 8.7 4.1 LT 100 7.8 45 Mica. 
33 1 1.62 14.4 6.5 1.7 100 10.6 88 Mica. 
.18 7 1.57 7.5 4.0 7.8 100 6.0 388 
18 8 1.57 7.5 3.6 19 100 5.2 42 
11 1.38 10 1.35 17.0 8.6 7.6 100 16.9 62 Mica. 
6 B82 11 10.4 1.6 100 18.7 AB Montmorillonite. 
vi wal 18 1.30 22.6 11.6 7.6 100 18.3 54 Montmorillonite. 
38 1.04 60 13.0 15 100 10.4 60 
72 22 1.46 21.7 9.3 76 100 9.1 3.14 Mica. 
46 21 1.40 18.7 19 7.6 100 8.0 2.87 
40 23 8.1 7.6 100 8.3 2.65 Mica. 
21 23 1.22 22.7 8.4 7.6 100 8.0 2.56 
13 15 10.3 7.6 100 5.6 2.76 Mica. 
13 2 1.63 4.1 2.8 8.0 100 4.6 AT Montmorillonite. 
26 4 1.55 7.2 3.5 1.9 100 5.4 Al Mica. 
17 7 1.57 11.6 3.7 19 100 6.5 Al 
22 8 1.56 18.6 3.9 7.9 100 6.7 62 
36 7 1.63 9.6 3.9 8.0 100 7.3 3.21 Montmorillonite. 
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TABLE 10.—Physical and 


Particle-size distribution 


Soil name 
and 
sample number 


Horizon 


Veyo cobbly sandy loam: 
S70 Utah-27-7, =| Al ~_------ 


Winkel gravelly fine 
Bandy loam: 
70 Utah-27-1. 


Clay 
(less than 
0.002 mm) 


! preanie carbon by acid-dichromate digestion for Naplene, Pastura, St. George, and Winkel soils; organic carbon for other series by Leco carbon 
analyzer 
2 pH values in this table may vary from those in the section “Description of the Soils” because different methods of analysis were used. 
3 Horizon split for sampling, but combined in representative profile description. 
* Data representative of the series but not from the representative profile in the survey. 


skirting the Hurricane Cliffs, to the Virgin River and into 
Arizona. 

In 1826, Jedediah Strong Smith, fur trapper, explored 
the area looking for new beaver-trapping country. In the 
next few years trappers from the north and Spaniards 
from the south developed the “Old Spanish Trail,” which 
passed through the Area. 

Brigham Young, president of the Mormon church, sent 
an exploration party in fall of 1849 to explore southwest- 
ern Utah for colonization. Following a favorable report of 
this trip, groups of colonists headed by John D. Lee were 
sent in February, 1852, to settle Harmony in the northern 
part of Washington County. The townsite was later moved 
4 miles west and renamed New Harmony. Other settle- 
ments soon followed. St. George, the eventual county seat, 
was founded in December, 1861. The people lived within 
the town limits and farmed areas outside the towns. 

No railroad facilities are available within the borders 
of the county. The nearest railhead is at Cedar City, some 
50 miles north. Interstate Highway No. 15, the main route 
between Salt Lake City and Los Angeles, crosses the 
county. Farming and raising livestock, supplemented by 
tourist trade, are important sources of income to the people 
of the county. 


Relief and Drainage 


Washington County is divided into two dissimilar parts 
by the Hurricane Cliffs. East of the Hurricane escarpment 
rise the colorful mesas and plateaus of the Zion National 
Park, into which steep-walled narrow canyons have been 
cut by streams of low volume and, for the most part, in- 
termittent flow. These streams are given great erosion 
competence by abrasive loads of silt and sand, which are 


carried at relatively high velocities down the youthful, 
engraded valleys. The plateaus and mesas, cut from hori- 
zontal sedimentary rocks, diminish in elevation south- 
ward in step fashion as successively older, resistant 
formations cap them. 

West of the Hurricane ledge the aspect of the landscape 
contrasts with the tabular country of the plateaus. The 
rock formations are folded, faulted, and more varied. St. 
George, the county seat, lies in a topographic basin, north 
of which rises the dark mass of the Pine Valley Mountains. 
The St. George Basin is bordered on the west by the mas- 
sive, gray Beaver Dam Mountains, beyond which a low in- 
termontane basin extends into Nevada. In the 
northwestern part of Washington County a jumble of low, 
irregular hills reflects a complex geologic structure (6). 


Climate ° 


The Washington County Area covers much of the Virgin 
River drainageway in the extreme southwestern part of 
the State. Elevation within the survey area ranges from 
more than 8,000 feet to less than 2,500 feet. The wide range 
in elevation has a marked influence on the climate of the 
survey area. The annual total precipitation shows a direct 
relationship to the changes in elevation, and it ranges from 
about 20 inches a year in the higher mountains to 6 inches 
at the lowest levels. Table 11 shows temperature and pre- 
cipitation data for the Washington County Area. The prob- 
abilities of low temperatures are shown in table 12. 

The limited rainfall occurs in two distinct seasons. The 
first occurs during winter and early spring when storms 


6. ARLO RICHARDSON, climatologist for Utah, National Weather 
Service, U.S. Department of Commerce, helped to prepare this section. 
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chemical data—Continued 


Water content 


ear. Niotesaas | code ail 
Ls eat carbon’ | equivalent 1/3 Bar 


G percm? 


from the Pacific Ocean move across the intermountain 
area. A secondary precipitation maximum occurs in sum- 
mer during July and August when occasional thunder- 
storms develop because of the moist air moving northward 
across the region from the Gulf of Mexico. 

Summers are characterized by hot, relatively dry wea- 
ther at lower elevations. The average maximum tempera- 
ture in July ranges from slightly more than 100° F in the 
lower Virgin River Valley to the upper eighties at an eleva- 
tion of about 5,000 feet. Maximum temperatures of 100° or 
more are only rarely recorded above 5,000 feet. 

Winters in the Washington County Area are normally 
short and relatively mild. The Rocky Mountains act as a 
barrier to cold continental airmasses. Temperatures of 
less than 10° occur only about 1 year out of every 3. Sub- 
zero readings are rare. Snowfall ranges from about 40 in- 
ches a year at New Harmony to less than 5 inches in the 
lower valleys. 

Winds are generally quite light except in the mouths of 
the larger canyons. The strongest winds are associated 
with active thunderstorms in summer or occasionally with 
strong canyon winds near the mouth of the larger canyons 
in the survey area. 

The cooling effect of the rapid changes in elevation causes 
a wide range in the length of the growing season. The aver- 
age length ranges from slightly more than 200 days a year 
in the vicinity of St. George to less than 80 days on some of 
the higher mountains. 

In spite of the warm temperatures in summer, the sea- 
sonal pan evaporation at St. George, for the period April to 
October, averages about 0.34 inch per day, and the air 
movement 6 inches above pan level is a little more than 50 
miles per day. The estimated annual evaporation based on 
these data is about 54 inches. 

Data below show estimates of pan evaporation. These 
estimates are based on measurements at St. George in the 
period 1971-72. 
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Cation = 
exchange 
capacity 


Base 
saturation 


Electrical 


ica Dominant clay 
conductivity 


(Calcium 
mineralogy 


chloride) 


Meq per 100g 
of soil 


Mmhos per cm 


17.2 
31.1 
42.7 
41.6 
24.5 


Mica. 
Montmorillonite. 
Montmorillonite. 
Montmorillonite. 
Montmorillonite. 


Pan evaporation 


Month n 
April 222220 k Se Nt he et Sw 6.59 
May: ee 9.49 
JUNG 2s, 13.32 
WORY ccmecre seed 13.80 
August -----2--- 12.65 
September 9.22 
Octoberni2s2i8 el a 5.82 
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TABLE 11.—Temperature 


Temperature in °F 


Record highest 
Month Average Average 
daily daily Average 
maximum minimum 


46.0 21.4 
49.0 24.3 
54.3 27.0 
63.3 33.6 
72.6 42.0 
82.5 50.5 
88.8 58.9 
86.3 57.9 
79.8 49.8 
70.0 39.9 
56.6 28.6 
474 22.0 
66.4 38.0 


r-4 LPMNIMOW op 
ENSERRSSAERER 
AN OW OANA WOW OO 


RWW RAAH ay, 
SSALSSAESSAERAR 


Da RONDO NOHO tS 


' Less than 0.05 inch. 2 Trace. 
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and precipitation data 


Temperature—Continued Precipitation in inches 


Record lowest Greatest daily Snow 
Average Maximum monthly 
Pace Average 


HARMONY 
2.88 18.1 87.5 1949 
3.23 4.9 29.0 1948 
2.55 6.8 44.0 1952 
1.68 1.4 17.0 1965 
1.52 () 3 1950 
1.58 0 (?) 1949 
1.36 0 0 
2.10 0 0 
2.90 0 0 
3.22 5 11.0 1949 
1.97 15 14.0 1964 
2,37 6.9 42.0 1967 
3.23 40.1 87.5 1949 
1.3 5.5 1937 
ch 9.0 1939 
() 2.5 1944 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
7 8. 1940 
2.7 5. 1937 
-2 1963 1.55 1.63 1969 41 1949 
4 1962 1.58 1.31 1969 2.3 1949 
12 1971 1.69 92 1970 1.6 1952 
23 1967 1.26 1.20 1953 i 1945 
22 1967 .68 1.80 1945 0 ¢ 1970 
40 1964 62 2.15 1949 0 0 
51 1962 84 1.08 1958 0 0 
50 1942 1.57 1.60 1953 0 0 
33 1965 80 1.39 1967 0 ? 1950 
23 1970 1.04 1.31 1966 ( 1. 1949 
13 1956 1.16 1.32 1966 5. 1964 
6 1967 1.54 2.02 1966 21. 1967 
-2 1963 14.33 2.15 1949 26. 1949 
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TABLE 12.—Probability of last low temperatures in spring and first in fall (3) 


Dates for given probability and temperature 


St. GEORGE 


Probability 
24° or lower 


Spring: : ; 
: Teeat in 1Olater than (2-26 he a ot Re SL April 18 April 4 March 12 

lyearin4tater than __ April 10 March 27 March 3 
lyear in 2later than __ March 31 March 17 February 21 
3 years in 4 later than ____. March 21 March7 February 12 
9 years in 10 later than --_____---____________---_-------- March 138 February 27 February 3 

Fall:? 
1 year in 10 earlier than October 8 October 17 October 27 November 6 
1 year in 4 earlier than ___ October 14 October 23 November 2 November 12 
1 year in 2 earlier than ~__ October 21 October 30 November 9 November 19 

October 27 November 5 November 15 November 25 


November 2 November 11 November 21 December 1 


ae fae May 4 April 14 March 23 
lyear in 4 later than ------------------------ April 23 April 3 March 12 
lyear in 2later than -------------------------_-_----_----------- April 12 March 23 March 1 
8 years in 4 later than -----_---_-_--_--_-_------------------------ April 1 March 12 February 18 
9 years in 10 later than ----------------_-------_-_---_---_-----__-_+ March 22 March 2 February 8 

Fall: ? 

1 year in 10 earlier than ------_----------------------_----------- October 9 October 17 October 28 November 6 
1 year in 4 earlier than ------------_--_-__------------------------_ October 17 October 24 November 4 November 13 
1 year in 2 earlier than _-----_-------_---------__-----_----_--------- October 25 November 2 November 13 November 22 
3 years in 4 earlier than ____ _---| November 3 November 10 November 21 November 30 
9 years in 10 earlier than _--___--_----_----------------------_-_- November 10 November 18 November 29 December 8 


' Probability of a lower temperature occurring in spring on or after the indicated date can be expressed as a percentage. For example, at the Battle 
Ground station (St. George) the probability of a temperature of 32° F occurring on or after May 7 is 50 percent (5 years in 10). 

? Probability of a lower temperature occurring in fall on or before the indicated date can be expressed as a percentage. For example, at the Vancouver 
station (Zion Park) the probability of 28° F on or before November 7 is 10 percent (1 year in 10). 


(14) . Soil Conserv. Serv. 1967. Soil survey laboratory methods Calcareous soil. A soil that contains enough calcium carbonate (often 


and procedures for collecting soil samples. Soil Survey Invest. Rep. 
No. 1, 50 pp. 

(15) Walkley, A. 1935. An examination of methods for determining or- 
ganic carbon and nitrogen in soils. J. Agric. Sci. 25:598-609. 

(16) Williams, D. E. 1948. A rapid manometric method for the determina- 
tion of carbonate in soils. Soil Sci. Soc. Amer. Proc. 18:127-129. 


Glossary 


Aggregate, soil. Many fine particles held in a single mass or cluster. 
Natural soil aggregates, such as crumbs, blocks, or prisms, are called 
peds. Clods are aggregates produced by tillage or logging. 

Alkali soil. Generally, a highly alkaline soil. Specifically, an alkali soil 
has so high a degree of alkalinity (pH 8.5 or higher) or so high a per- 
centage of exchangeable sodium (15 percent or more of the total ex- 
changeable bases), or both, that the growth of most crop plants is low 
from this cause. 

Alluvial fan. Alluvium deposited in fan- or cone-shaped deposits at the 
base of mountains. 

Alluvial plains. A series of alluvial fans that have coalesced. 

Alluvium. Soil material, such as sand, silt, or clay, that has been depos- 
ited on land by streams. 

Available water capacity. The capacity of soils to hold water available 
for use by most plants. It is commonly defined as the difference be- 
tween the amount of soil water at field capacity and the amount at 
wilting point. It is commonly expressed as inches of water per inch 
of soil. High capacity is 8 inches or more per 5 feet of soil, low is less 
than 5 inches, and moderate is intermediate. 


with magnesium carbonate) to effervesce (fizz) visibly when treated 
with cold dilute hydrochloric acid. The following are terms used in 
this soil survery to describe calcareous soils and the approximate 
amounts of lime these soils contain: 


Slightly calcareous 
Moderately calcareous ___.-3 to 15 percent lime. 
Strongly calcareous 15 to 40 percent lime. 
Very strongly caleareous __________..--______- 40 percent lime or more. 


Clay. As a soil separate, the mineral soil particles less than 0,002 milli- 
meter in diameter. As a soil textural class, soil material that is 40 
atau or more clay, less than 45 percent sand, and less than 40 per- 
cent silt. 

Clay film. A thin coating of clay on the surface of a soil aggregate. Syno- 
nyms: clay coat, clay skin. 

Coarse fragments. The gravel, cobblestones, or stones in a soil that ran ge 
in size from 2 millimeters to 3 feet or more in diameter. 

Cobblestones. Rounded mineral or rock fragments that range from 3 to 
10 inches in diameter. 

Consistence, soil. The feel of the soil and the ease with which a lump can 
be crushed by the fingers. Terms commonly used to describe con- 
sistence are— 

Loose.—Noncoherent when dry or moist; does not hold together in a 
mass. 

Friable—When moist, crushes easily under gentle pressure between 
thumb and forefinger and can be pressed together into a lump. 

Firm.—When moist, crushes under moderate pressure between thumb 
and forefinger, but resistance is distinctly noticeable. 


1 to 3 percent lime. 
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Plastic.—When wet, readily deformed by moderate pressure but can be 
pressed into a lump; will form a “wire” when rolled between thumb 
and forefinger. 

Sticky.— When wet, adheres to other material, and tends to stretch 
somewhat and pull apart, rather than to pull free from other material. 

Hard.—When dry, moderately resistant to pressure; can be broken 
with difficulty between thumb and forefinger. 

Soft.—When dry, breaks into powder or individual grains under very 
slight pressure. 

Cemented.—Hard and brittle; little affected by moistening. 

Depth, soil. In this soil survey, the terms and their meanings used to 
describe depth of the soil over bedrock or over a restricting layer are: 
Deep, more than 40 inches; moderately deep, 20 to 40 inches; shallow, 
10 to 20 inches; and very shallow, less than 10 inches. 

Drainage class (natural). Refers to the conditions of frequency and dura- 
tion of periods of saturation or partial saturation that existed during 
the development of the soil, as opposed to altered drainage, which is 
commonly the result of artificial] drainage or irrigation but may be 
caused by the sudden deepening of channels or the blocking of drain- 
age outlets. Seven different classes of natural soil drainage are recog- 
nized. 

Excessively drained soils are commonly very porous and rapidly perme- 
able and have a low available water capacity. 

Somewhat excessively drained soils are also very permeable and are 
free from mottling throughout their profile. 

Well-drained soils are nearly free from mottling and are commonly of 
intermediate texture. 

Moderately well drained soils commonly have a slowly permeable layer 
in or immediately beneath the solum. They have uniform color in the 
A and upper B horizons and mottling in the lower B and the C 
horizons. 

Somewhat poorly drained soils are wet for significant periods but not 
all the time, and some soils commonly have mottling at a depth below 
6 to 16 inches. 

Poorly drained soils are wet for long periods and are light gray and gen- 
erally mottled from the surface downward, although mottling may be 
absent or nearly so in some soils. 

Very poorly drained soils are wet nearly all the time. They have a dark- 
gray or black surface layer and are gray or light gray, with or without 
mottling, in the deeper parts of the profile. 

Fertility, soil. The quality of a soil that enables it to provide compounds, 
in adequate amounts and in proper balance, for the growth of speci- 
fied plants, when other growth factors such as light, moisture, tem- 
perature, and the physical condition of the soil are favorable. 

Field moisture capacity. The moisture content of a soil, expressed as a 
percentage of the ovendry weight, after the gravitational, or free, 
water has been allowed to drain away; the field moisture content 2 or 
3 days after a soaking rain; also called normal field capacity, normal 
moisture capacity, or capillary capacity. 

Flood plain. Nearly level land, consisting of stream sediments, that 
ee a stream and is subject to flooding unless protected artifi- 
cially. 

Gravelly soil material. A soil in which 20 to 50 percent of material, by 
volume, consists of coarse fragments between ‘4 inch and 3 inches in 
diameter. A very gravelly soil is one in which 50 to 90 percent of 
the material by volume is coarse fragments the size of gravel. 

Hardpan. A hardened or cemented soil horizon, or layer. The soil mate- 
rial may be sandy or clayey, and it may be cemented by iron oxide, 
silica, calcium carbonate, or other substance. 

Horizon, soil. A layer of soil, approximately parallel to the surface, that 
has distinct characteristics produced by soil-forming processes. These 
are the major horizons: 

O horizon.—The layer of organic matter on the surface of a mineral 
soil. This layer consists of decaying plant residues. 

A horizon.—The mineral horizon at the surface or just below an O hori- 
zon. This horizon is the one in which living organisms are most active 
and therefore is marked by the accumulation of humus. The horizon 
may have lost one or more of soluble salts, clay, and sesquioxides 
(iron and aluminum oxides). 

B horizon.—The mineral horizon below an A horizon. The B horizon is 
in part a layer of change from the overlying A to the underlying C 
horizon. The B horizon also has distinctive characteristics caused (1) 
by accumulation of clay, sesquioxides, humus, or some combination 
of these; (2) by prismatic or blocky structure; (3) by redder or 
stronger colors than the A horizon; or (4) by some combination of 
these. Combined A and B horizons are usually called the solum, or 
true soil. If a soil lacks a B horizon, the A horizon alone is the solum. 
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C horizon. The weathered rock material immediately beneath the so- 
lum. In most soils this material is presumed to be like that from 
which the overlying horizons were formed. If the material is known 
to be different from that in the solum, a Roman numeral precedes the 
letter C. 

RF layer.—Consolidated rock beneath the soil. The rock usually under- 
lies a C horizon but may be immediately beneath an A or B horizon. 

Irrigation. Application of water to soils to assist in production of crops. 
Methods of irrigation are— 

Border.—Water is applied at the upper end of a strip in which the lat- 
eral flow of water is controlled by small earth ridges caller border 
dikes, or borders. 

Basin.—Water is applied rapidly to relatively level plots surrounded by 
levees or dikes. 

Controlled flooding.—-Water is released at intervals from closely spaced 
field ditches and distributed uniformly over the field. 

Corrugation.— Water is applied to small, closely spaced furrows or 
ditches in fields of close-growing crops, or in orchards, to confine the 
flow of water to one direction. 

Furrow.—Water is applied in small ditches made by cultivation imple- 
ments used for tree and row crops. 

Sprinkler.—Water is sprayed over the soil surface through pipes or 
nozzles from a pressure system. 

Subirrigation.— Water is applied in open ditches or tile lines until the 
water table is raised enough to wet the soil. 

Wild flooding.—Irrigation water, released at high points, flows onto the 
field without controlled distribution. 

Leaching. The removal of soluble materials from soils or other material 
by percolating water. 

Lime. Strictly calcium oxide (CaO), but as commonly used in agricultural 
terminology, calcium carbonate (CaCOs). 

Mottling, soil. Irregularly marked with spots of different colors that 
vary in number and size. Mottling in soils usually indicates poor 
aeration and lack of drainage. Descriptive terms are as follows: abun- 
dance—few, common, and many; size—fine, medium, and coarse; 
and contrast—faint, distinct, and prominent. The size measurements 
are these: fine, less than 5 millimeters (about 0.2 inch) in diameter 
along the greater dimension; medium, ranging from 5 millimeters to 
15 millimeters (about 0.2 to 0.6 inch) in diameter along the greatest 
dimension; and coarse, more than 15 millimeters (about 0.6 inch) in 
diameter along the greatest dimension. 

Munsell notation. A system for designating color by degrees of the three 
simple variables—hue, value, and chroma. For example, a notation 
of 10YR 6/4 is a color with a hue of 10YR, a value of 6, and a chroma 
of 4. 

Nutrient, plant. The elements that may be taken in by a plant, essential 
to its growth, and used by it in the production of food and tissue. 
These include nitrogen, phosphorus, potassium, calcium, magnesium, 
sulfur, iron, manganese, copper, boron, zinc, molybdenum, and per- 
haps other elements obtained from the soil and oxygen, hydrogen, 
and carbon obtained mainly from air and water. 

Parent material. Disintegrated and partly weathered rock from which 
soil has formed. 

Ped. An individual natural soil aggregate, such as a crumb, a prism, or a 
block, in contrast to a clod. 

Permeability. The quality that enables the soil to transmit water or air. 
Terms used to describe permeability are as follows: very slow, slow, 
moderately slow, moderate, moderately rapid, rapid, and very rapid. 

Petrocaleic. An indurated, lime-cemented hardpan. 

Profile, soil. A vertical section of the soil through all its horizons and 
extending into the parent material. 

Range. Land that primarily produces forage plants that are suitable for 
grazing domestic livestock. 

Reaction, soil. The degree of acidity or alkalinity of a soil, expressed in 
pH values. A soil that tests to pH 7.0 is precisely neutral in reaction 
because it is neither acid nor alkaline. An acid, or “sour,” soil is one 
that gives an acid reaction; an alkaline soil is one that is alkaline in 
reaction. In words, the degrees of acidity or alkalinity are expressed 
thus: 


pH pH 
--- 6.6 to 7.3 
--7.4 to 78 


Extremely acid. 
Very strongly acid -. 


Strongly acid -..._.. Moderately alkaline -----..7.9 to 8.4 

Medium acid--_ ._5.6to6.0 Strongly alkaline : 

Slightly acid --_-..------. 6.1to6.5 Very strongly alkaline -----.9.1 and 
higher. 
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Relief. The elevations or inequalities of a land surface, considered collec- 
tively. 

Runoff. The rate that water flows from the land surface. Relative terms 
used to describe runoff are very rapid, rapid, medium, slow, very 
slow, and ponded. 

Saline soil. A soil that contains soluble salts in an amount that impairs 
growth of plants but does not contain excess exchangeable sodium. 

Slightly saline.—Conductivity of the saturation extract is 4 to 8 mil- 
limhos within a depth of 30 inches. 

Moderately saline.—Conductivity of the saturation extract is 8 to 16 
millimhos within a depth of 30 inches. 

Strongly saline.—Conductivity of the saturation extract is more than 16 
millimhos within a depth of 30 inches. 

Very strongly saline.—The soil is more than 2 percent total soluble salt. 

Sand. Individual rock or mineral fragments in a soil that range in diam- 
eter from 0.05 to 2.0 millimeters. Most sand grains consist of quartz, 
but they may be of any mineral composition. The textural class name 
of any soil that contains 85 percent or more sand and not more than 
10 percent clay. 

Silt. Individual mineral particles in a soil that range in diameter from the 
upper limit of clay (0.002 millimeter) to the lower limit of very fine 
sand (0.05 millimeter). Soil of the silt textural class is 80 percent or 
more silt and less than 12 percent clay. 

Soil. A natural, three-dimensional body on the earth’s surface that sup- 
ports plants and that has properties resulting from the integrated 
effect of climate and living matter acting on earthy parent material, 
as conditioned by relief over periods of time. 

Solum. The upper part of a soil profile, above the parent material, in 
which the processes of soil formation are active. The solum in mature 
soil includes the A and B horizons. Generally, the characteristics of 
the material in these horizons are unlike those of the underlying ma- 
terial. The living roots and other plant and animal life characteristic 
of the soil are largely confined to the solum. 

Structure, soil. The arrangement of primary soi] particles into com- 
pound particles or clusters that are separated from adjoining 
aggregates and have properties unlike those of an equal mass of un- 
aggregated primary soil particles. The principal forms of soil struc- 
ture are—platy (laminated), prismatic (vertical axis of aggregates 
longer than horizontal), columnar (prisms with rounded tops), blocky 
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(angular or subangular), and granular. Structureless soils are either 
single grained (each grain by itself, as in dune sand) or massive (the 
particles adhering together without any regular cleavage, as in many 
claypans and hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of the solum below 
plow depth. 

Substratum. Technically, the part of the soil below the solum. 

Surface soil. The soil ordinarily moved in tillage, or its equivalent in un- 
cultivated soil, about 5 to 8 inches in thickness. The plowed layer. 
Terrace. An embankment, or ridge, constructed across sloping soils on 
the contour or at a slight angle to the contour. The terrace intercepts 
surface runoff so that it may soak into the soil or flow slowly to a pre- 
pared outlet without harm. Terraces in fields are generally built so 
they can be farmed. Terraces intended mainly for drainage have a 

deep channel that is maintained in permanent sod. 

Terrace (geological). An old alluvial plain, ordinarily flat or undulating, 
bordering a river, lake, or the sea. Stream terraces are frequently 
called second bottoms, as contrasted to flood plains, and are seldom 
subject to overflow. Marine terraces were deposited by the sea and 
are generally wide. 

Texture, soil. The relative proportions of sand, silt, and clay particles in 
a mass of soil. The basic textural classes, in order of increasing pro- 
portion of fine particles, are sand, loamy sand, sandy loam, loam, 
silt loam, silt, sandy clay loam, clay loam, silty clay loam, sandy clay, 
silty clay, and clay. The sand, loamy sand, and sandy loam classes 
may be further divided by specifying “coarse,” “fine,” or “very fine.” 

Topography. See relief. 

Variant, soil. A soil having properties sufficiently different from those 
of other known soils to suggest establishing a new soil series, but a 
soil of such limited known area that creation of a new series is not 
believed to be justified. 

Water table. The highest part of the soil or underlying rock material that 
is wholly saturated with water. In some places an upper, or perched, 
water table may be separated-from a lower one by a dry zone. 

Wilting point (or permanent wilting point), The moisture content of soil, 
on an ovendry basis, at which plants (specifically sunflower) wilt so 
much that they do not recover when placed in a dark, humid 
atmosphere. 
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GUIDE TO MAPPING UNITS 


For a full description of a mapping unit, read both the description of the mapping unit and the description 
In referring to a capability unit, a range site, or a wildlife 


series to which the mapping unit belongs. 
group, read the introduction to the section it is in for general information about its management. 


is g 


BF 


BOD 


CaD 


CEF 


CFD 


CSE 


iven in tables as follows: 


Acreage and extent, table 1, page 8. 
Estimated yields, table 2, page 65. 


Mapping unit 


Bad land+<-<--8--s-e+seR co Setesecess 

Badland, very steep~---------------- 

Bermesa fine sandy loam, 1 to 10 
percent slopes-------------------- 


Bermesa-Rock land association------- 
Bermesa loamy fine sand, 1 to 
10 percent slopes------------- 


Rock land----------------------- 
Bond sandy loam, 1 to 10 percent 


Caval fine sandy loam, 2 to 10 
Percent S1OpEs>-aseo+ sn se sR ee es 


Cave gravelly sandy loam, 7 to 30 
percent slopes-------------------- 


Cave gravelly sandy loam, low 
rainfall, 2 to 7 percent slopes--- 


Chilton gravelly loam, 5 to 30 
percent slopes-------------------- 


Cinder land------------------------- 
Clovis fine sandy loam, 1 to 5 
percent slopes-------------------- 
Clovis-Pastura complex, 1 to 10 
percent slopes-------------------- 
Clovis fine sandy loam, 1 to 5 
percent slopes---------------- 
Pastura gravelly loam, 2 to 10 
percent slopes-~-------------- 


Collbran very cobbly clay loam, 2 
to 30 percent slopes--~------------- 


Curhollow gravelly fine sandy loam, 
2 to 10 percent slopes------------ 


10 


10 


ll 


11 


Other 


Engineering uses of the soils, table 6, 
pages 94 through 121. 


Capability unit 


Irrigated 


Symbol 


Page 


Nonirrigated 
Symbol = Page 
VITIs-3 64 
VITIs-3 64 
VIIs-C4 62 
VIIs-C4 62 
VIIIs-X 64 
VIs-V3 60 
TVe-V 59 
VIIs-R3 63 
VIIs-C3 62 
VIs-V4 60 
VIIle-xX 64 
VIe-V 60 
ViIe-V 60 
VIIs-V 63 
VIIs-R3 63 


Range site 


of the soil 
suitability 
information 


7, and 8, 


Wildlife 
suita- 
bility 
group 


Loam 


Loam 


Southern Upland Shallow 
Loam (Juniper-Pinyon) 


Upland Loam (Summer 


Precipitation) 


Southern Semidesert 
Shallow Hardpan, 8- to 
10-inch precipitation 


zone 


Southern Desert Shallow 


Hardpan 


Upland Stony Loam 


(Pinyon-Juniper) 


Summer Precipitation 


Southern Upland Loam 


Southern Semidesert 
Shallow Hardpan, 10- to 
12-inch precipitation 


zone 


Southern Upland Loam 


(Shrub) 


Southern Semidesert 
Shallow Hardpan, 10- to 
12-inch precipitation 


zone 


76 


77 


74 


73 


78 


7S 


74 


4444 
4444 


4343 


4343 


3242 


2141 


4343 


4343 


3242 


4444 


2242 


2242 


3242 


3242 


3242 


Map 
symbol Mapping unit 
CUF Curhollow-Rock outcrop complex, 10 

to 30 percent slopes-------------- 
Curhollow gravelly fine sandy 
loam, 10 to 30 percent 


Rock outcrop----+--------------- 
Dagflat-Motoqua complex, 30 to 70 
percent slopes-------------------- 
Dagflat very cobbly sandy loam, 
30 to 60 percent slopes------- 


DAG 


Motoqua very gravelly sandy 
loam, 30 to 70 percent slopes- 


DBD Dalcan cobbly loam, 0 to 15 


percent slopes-------------------- 
DKG Detra-Kolob complex, 20 to 50 
PELCeN SlLOpeseac--+enseeen ese se es 
Detra fine sandy loam, 20 to 
30 percent slopes------------- 


Kolob very stony silt loam, 
20 to 50 percent slopes------- 


Draper loam, 2 to 5S percent slopes-- 


EA Eroded land-Shalet complex--- 
Eroded land---~----------------- 

Shalet clay loam, 2 to 20 
percent slopes---------------- 


EB Eroded land-Shalet complex, 
Eroded land--------------------- 

Shalet clay loam, warm, 2 to 
20 percent slopes------------- 


FA Fluvaquents and Torrifluvents, 
sandy---~------------------------- 

GA Gullied land---------- 

Ha Hantz silty clay loam 

HbC Harrisburg fine sandy loam, 1 to 5 


percent slopes---------~---------- 
Harrisburg-Rock land association---- 
Harrisburg fine sandy loam, 

5 to 20 percent slopes 

Rock Jand=--+--.4--3---+. 

Hobog-Rock land association------~+-- 
Hobog very cobbly loam, 3 to 

40 percent slopes------------+-- 


HD 


HG 


Rock land----------------------- 
Isom cobbly sandy loam, 3 to 30 
percent slopes-------------------- 


TAF 
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Capability unit 


Range site 


Wildlife 
suita- 
bility 
group 


Page| Symbol Page| Symbol Page } Name Page 


Irrigated Nonirrigated 
14} ------- -- | VIIs-R3 63 
15 | ------- -- | VIIs-V 63 
16 | ------- -- | VIIs-L 62 
16 | ------- -- | VIIs-L 62 
17 | IIw-1 58 | ------- ae 
L704) esee see -- VITIs-6 64 
17. {:-SesseS< -- | VIIe-R3 61 
17> || «eeedes -- | VITe-C3 61 
18 | --+---- -- | VIIw-07 62 
LA ||| eeeneee -- | VIIIe-E 64 
19 | IIIs-05 59 | ------- a 
19 | IIIs-03 59 | VIIe-C 61 
20 | -+----- ace (haat a is 
Ser fees ae -- VITe-C 61 
wer | oete ced -- | VIIIs-X 64 
20 | ------- Se oe os 
wer spuseeiess -- | VIIs-C3 62 
oi Leeeatieis -- | VIIIs-X 64 
22 | ------- -- | VIIs-C4 62 


Southern Semidesert 
Shallow Hardpan, 10- to 
12-inch precipitation 
zone 


Southern Upland Loam 
(Shrub) 


Upland Stony Hills 
(Juniper) Summer 
Precipitation 


Mountain Stony Loam 
(Summer Precipitation) 


Mountain Loam (Summer 
Precipitation) 


Mountain Stony Loam 
(Summer Precipitation) 
Semiwet Meadows 


Southern Semidesert 
Shallow Loam 


Southern Desert Stony 
Loam 


Semiwet Stream Bottoms 


Loam 


Southern 
Loam 


Desert Stony 


74 


69 


3242 


4444 


3242 


3141 


2141 


3141 


1242-1 
4444 


4444 


4343 


4444 


4343 


4424 
4444 


1242-1 


4343 
4343 


4343 


4343 


Map 
symbol 


Ib 


Ic 
JaB 


Jac 


KAE 


KBD 


KCE 


KD 


KHC 


KLG 


LcB 


Mapping unit 


Ivins loamy fine sand--------------- 


Ivins loamy fine sand, hummocky----- 


Junction fine sandy loam, 1 to 2 
percent slopes-------------------- 
Junction fine sandy loam, 2 to S 
percent slopes-------------------- 
Kinesava fine sandy loam, 15 to 25 
percent slopes-------+------------ 
Kinesava-Detra fine sandy loams, 


2 to 15 percent slopes------------ 
Kinesava fine sandy loam, 2 to 
15 percent slopes------------- 
Detra fine sandy loam, 2 to 5 
percent slopes---------------- 


Kinesava complex, 2 to 30 percent 
slopes---------------------------- 
Kinesava fine sandy loam, 2 to 
1S percent slopes------------- 
Kolob silt loam, brown variant, 
10 to 30 percent slopes------- 


Kolob-Detra association------------- 
Kolob fine sandy loam, 20 to 
50 percent slopes------------- 


Detra fine sandy loam, 5 to 20 
percent slopes--~-------------- 


Kolob-Hogg complex, 2 to 8 percent 
S lOp@S ------ eee nn ne ne re ecco er ec en 
Kolob cobbly fine sandy loam, 
2 to 8 percent slopes~-------- 


Hogg fine sandy loam, 2 to 5 
percent slopes---------------- 


Kolob-Paunsaugunt complex, 20 to 60 

percent slopes-------------------- 
Kolob cobbly fine sandy loam, 

20 to 60 percent slopes------- 


Paunsaugunt gravelly silt loam, 
30 to 50 percent slopes-~----- 


Lava flows-------------------------- 
Lavate sandy loam------------------- 


LaVerkin fine sandy loam, 1 to 2 
percent slopes-------------------- 
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Page 


22 


22 


23 


23 


28 


Irrigated 
Symbol Page 
IIIs-06 59 
TIe-0 $7 
IIte-0 58 
IIe-0 $7 


Capability unit 


Nonirrigated 
Symbol Page 
VIIs-C6 62 
VIIs-C6 62 
VIlIe-C 61 
VIlIe-C 61 
ViIe-L 60 
VIe-L 60 
VIe-L 60 
VITe-L 61 
Vie-L 60 
VIe-L 60 
VITe-L 61 
VITIs-X 64 
IVe-V 59 
VITe-C 61 


Wildlife 
suita- 
bility 

Range site group 
Name Page 
Southern Desert Sand 72 2242-1 
and 
4343 
Southern Desert Sand 72 4343 
Southern Desert Loam 71 1242-1 
and 
4343 
Southern Desert Loam 71 2242-1 
and 
4343 
Mountain Loam (Oak) 67 2141 
ee -- 2141 
Mountain Loam (Oak) 67 ---- 
Mountain Loam (Summer 67 ---- 
Precipitation) 
Mountain Loam (Oak) 67 2141 
Mountain Stony Loam 69 3242 
(Summer Precipitation) 
ee -- 2141 
Mountain Stony Loam 69 ---- 
(Summer Precipitation) 
Mountain Loam (Summer 67 oer 
Precipitation) 
wren ncn one e eee eno -- -- 2141 
Mountain Stony Loam 69 coce 
(Summer Precipitation) 
Mountain Loam 67 o--- 
(Ponderosa Pine) 
Mountain Stony Loam 69 3141 
(Summer Precipitation) 
Mountain Shallow Loam 68 3242 
(Ponderosa Pine) 
ween eee ene en eee nee e -- 4444 
Upland Loam (Summer 77 2242 
Precipitation) 
Southern Desert Loam 71 1242-1 
and 


4343 


Map 
symbol 


Lec 


LdB 
LeA 
LeB 
LeD 


MAE 


MBG 


MEG 


MFD 


MMG 


MOG 


NaC 


Mapping unit 


LaVerkin fine sandy loam, 2 to 5 
percent slopes-------------------- 


LaVerkin silty clay loam, 1 to 2 
percent slopes---------~---~------ 
Leeds silty clay loam, 0 tol 
percent slopes-+-<<----e+s4-4osse- 
Leeds silty clay loam, 1 to 2 
percent slopes-------------------- 
Leeds silty clay loam, 5S to 10 
percent slopes---~+-++------------- 
Magotsu-Pastura complex, 2 to 20 
percent slopes-------------------- 


Mathis-Rock outcrop complex, 20 
to 50 percent slopes-------------- 
Mathis very stony loamy fine 
sand, 20 to 50 percent 
S1lOpeS ------- ere necro nr ecer ence 


Rock outcrop-~------------------ 
Menefee-Rock outcrop complex, 25 

to 60 percent slopes-------------- 
Menefee shaly loam, 25 to 60 

percent slopes---------------- 


Rock outcrop-------------------- 
Mespun fine sand, 0 to 10 percent 


Motoqua-Mokiak very cobbly sandy 
loams, 30 to 70 percent slopes---- 
Motoqua very cobbly sandy loam, 
30 to 70 percent slopes------- 


Mokiak very cobbly sandy loam, 
30 to 70 percent slopes------- 


Motoqua-Rock outcrop complex, 30 to 
70 percent slopes----------------- 
Motoqua very cobbly sandy loam, 
30 to 70 percent slopes------- 


Rock outcrop-------------------- 
Naplene silt loam, 2 to 6 percent 


GUIDE TO MAPPING UNITS--Continued 


Page 


33 


Irrigated 


Symbol 


IITe-0 


IIe-0 
IITs-05 
IIIs-05 


ITTe-05 


Capability unit 
Nonirrigated 


VIIs-R3 


VIIs-V4 


Wildlife 
suita- 
bility 

Range site group 
2242-1 
and 
4343 
2242-1 
2242-1 
2242-1 
2242-1 
Southern Semidesert 3242 
Shallow Hardpan, 10- to 
12-inch precipitation 
Southern Upland Stony 3242 
Sand (Juniper-Pinyon) 
4444 
Upland Shallow Shale 3242 
(Pinyon-Juniper) 
Summer Precipitation 
4444 
Upland Sand 3242 
(Juniper-Pinyon) 
Summer Precipitation 
3242 
Upland Stony Hills Sedat 
(Juniper) Summer 
Precipitation 
Upland Stony Loam oe 
(Pinyon-Juniper) 
Summer Precipitation 
Upland Stony Hills 3242 
(Juniper) Summer 
Precipitation 
4444 
Upland Loam (Summer 2242-1 


Precipitation) and 
2242 


Map 
symbol 


NEF 


NIF 


NkC 


NLE 


NME 


NNE 


PAC 


PbC 


PcC 


PED 


PFG 


PG 
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Wildlife 

suita- 

Capability unit bility 
Irrigated Nonirrigated Range site group 


Mapping unit Page 


Nehar very stony sandy loam, 3 to 30 


Page | Name 


percent slopes-------------------- 35 |] ------- -- | VIIs-V4 63 | Upland Stony Loam 78 3242 
(Pinyon-Juniper) 
Summer Precipitation 
Nehar-Ildefonso complex, 3 to 30 
percent slopes-------------------- 35 | ------- -- | VIIs-V4 63 | Upland Stony Loam 78 3242 
(Pinyon-Juniper) 
Summer Precipitation 
Nikey sandy loam, 1 to 3 percent 
slopes-----------------+-----+--+--- 36 IIe-0 57 | VITe-C 61 Southern Desert Loam 71 1242-1 
and 
4343 
Nikey sandy loam, 3 to 15 percent 
Slopes~----- +2 ++ ----- 2-2 ene eee 36 | ------- -- | VIlIe-C 61 | Southern Desert Loam 71 4343 
Nikey very stony sandy loam, 2 to 
15 percent slopes----------------- 37 | ------- -- | VIIs-C4 62 | Southern Desert Stony 73 4343 
Loam 
Nikey-Isom complex, 3 to 30 percent 
SlopeS------------------- 2-2 no He 37 | ------- -- | VIIe-C 61 | -----------+------------ -- 4343 
Nikey sandy loam, 3 to 15 
percent slopes---------------- nn ae me | ceeeeee -- | Southern Desert Loam 71 ecre 
Isom very cobbly fine sandy 
loam, 3 to 30 percent 
slopes------------------------ eS oe rt -- | Southern Desert Stony 73 were 
Loam 
Paima loamy fine sand, 1 to S 
percent slopes-------------------- 37 | ------- -- | VIIs-V6 64 Southern Upland Loam 75 2242 
Palma fine sandy loam, 1 to S 
percent slopes-------------------- 37 | ------- -- | VIe-V 60 | Southern Upland Loam 75 2242 
Pastura loam, 2 to 5 percent 
slopes----------------------+------- 39 IVs-13 60 | ------- ee -- 2242-1 
Pastura-Esplin complex, 0 to 10 
percent slopes-------------------- 39 | ------- -- | VIIs-R3 63 | Southern Semidesert 74 core 
Shallow Hardpan, 10- to 
12-inch precipitation 
zone 
Pastura gravelly loam, 2 to 10 
percent slopes---------------- we | w------ ae | ------- ae -- 3242 
Esplin loam, 0 to 2 percent 
slopes------------------------ -- [| ------ <=) | ------- we) [ ------------------------ -- 4343 
Paunsaugunt gravelly silt loam, 
30 to SO percent slopes--------~--- 39 | ------- -- | VIIs-L 62 | Mountain Shallow Loam 68 3242 
(Ponderosa Pine) 
Paunsaugunt-Kolob association------- 40 | ------- ne ey -- ---- 
Paunsaugunt gravelly silt loam, 
10 to 30 percent slopes-----~- Se re -- | VIIs-L 62 | Mountain Shallow Loam 68 3242 
(Ponderosa Pine) 
Kolob cobbly fine sandy loam, 
8 to 12 percent slopes-------- we | wee ---- -- | VIe-L 60 | Mountain Stony Loam 69 2141 


(Summer Precipitation) 


Map 


symbol Mapping unit 


PKE Paunsaugunt-Rock outcrop complex, 


2 to 30 percent slopes------------ 


Paunsaugunt cobbly silt loam, 
clayey subsoil variant, 2 to 


8 percent slopes-------------- 


Paunsaugunt gravelly silt loam, 


10 to 30 percent slopes------- 


Rock outcrop-------------------- 


Pnc Pintura loamy fine sand, 1 to 5 


percent slopes-------------------- 


PoD3 Pintura loamy fine sand, hummocky, 


1 to 10 percent slopes------------ 


PTE Pintura-Toquerville complex, 1 to 


20 percent slopes----------------- 


QMG Quazo-Motoqua very gravelly sandy 


loams, 30 to 70 percent slopes---- 


Rac Redbank fine sandy loam, 1 to 5 


percent slopes-~------------------ 


RbA Redbank silty clay loam, 0 to 2 
percent slopes-~------------------ 
RE Renbac-Rock land association-------- 
Renbac channery clay loam, 2 
to 30 percent slopes---------- 
Rock land--------- 
RI Riverwash------------- 
RO Rock land---------- 
RP Rock land, stony 
RR Rock land-Hobog association--------- 
Rock land----------------------+- 


Hobog very cobbly loam, 3 to 40 
percent slopes---------------- 


Renbac channery clay loam, 2 to 


30 percent slopes------------- 
RT Rock outcrop------------------------ 
RU Rough broken land------------------- 
Sa St. George silt loam---------------- 


Sb St. George silt loam, strongly 


saline---------------------------- 
Sc St. George silty clay loam---------- 


Sd St. George silty clay loam, 


moderately saline----------------- 


Se St. George silty clay loam, 
shallow water table--------------- 
SH Schmutz loam-------------------.~---- 


SPD Spenlo very fine sandy loam, 2 to 


10 percent slopes----------------- 
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Wildlife 
suita- 
Capability unit bility 
Irrigated Nonirrigated Range site group 
= 
Page| Symbol Page| Symbol Page | Name Page 
40 | ------- -- | VIIs-L 62 | ------------------------ -- aeee 
w- | eeeneee a -- Mountain Shallow Loam 68 3242 
(Ponderosa Pine} 
Pa eee Bee ||, ate tiene -- | Mountain Shallow Loam 68 3242 
(Ponderosa Pine) 
-- | ------- en So re -- 4444 
41 IIIs-06 59 | VIIs-C6 62 | Southern Desert Sand 72 2242-1 
and 
4343 
41 | ------- -- VIIs-C6 62 | Southern Desert Sand 72 4343 
41 | ------- -- VIIs-C6 62 Southern Desert Sand 72 4343 
42 | ------- -- | VIIs-V4 63 {| Upland Stony Hills 78 3242 
(Juniper) Summer 
Precipitation 
42 | Ile-1 58 | VIe-V 60 | Southern Upland Loam 75 1242-1 
and 
2242 
42 | I-l 57 | ------- eee es 1242-1 
43 | --~---- a nr -- 4343 
-- | ------- -- VIIs-C3 62 Southern Desert Stony 73 ---- 
Loam 
os Who geeee -- | VITIs-X 64 es ee 
43 | ------- -- | VIIIw-4 64 -- 4343 
43 | ------- -- | VITIs-X 64 -- 4343 
43 | ------- -- | VIIIs-x 64 -- 4343 
44 | ------- Se (coteeks ze -- 4343 
ee ~- | VITIs-X 64 -- ---- 
se | ------- -- | VIIs-C3 62 | Southern Desert Stony 73 ---- 
Loam 
-- | ------- -- VIIs-C3 62 Southern Desert Stony 73 ---- 
Loam 
44 -- | VITIs-X 64 | ------------------------ -- 4444 
44 -- | VIIIs-E 64 | ------------------------ -- 4343 
45 -- | VIIe-C 61 Southern Desert Loam 71 4343 
45 | ------- -- VIIw-07 62 Salt Meadow 70 4424 
45 | I-0 S7 | ---+---- e- | --------------+---- +--+ - -- 1242-1 
45 | ------- -- VIw-07 60 Salt Meadow 70 4424 
45 | ------- ~- | VIIw-07 62 |Salt Meadow 70 4424 
46 | ------- -- VITe-R 61 |Southern Semidesert 74 3242 
Loam 
47 | ------- -- | IVe-V 59 |Southern Upland Loam 75 2242 


Map 
symbol 


Src 
SY 


TAG 


TBF 


Td 
TG 


VeA 
VFD 


VHD 


VPD 


WAG 


WBD 


WCF 
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Mapping unit Page 
Springerville clay, 0 to 5 percent 
s lopes---------------------------- 48 
Stony colluvial land---------------- 48 
Tacan very stony sandy loam, 30 to 
70 percent slopes----------------- 48 
Tobish very cobbly clay loam, 
5 to 30 percent slopes------------ 49 
Tobler fine sandy loam-------------- 49 
Tobler silty clay loam-------------- 49 
Tortugas-Rock land association------ $1 
Tortugas very gravelly loam, 

20 to 70 percent slopes------- -- 

Rock land---~-------------------- -- 
Vekol sandy loam, 0 to 2 percent 

Slopes~---+----------------------- 52 
Vekol sandy loam, 2 to 10 percent 

slopes---------------------------- 52 
Veyo-Curhollow complex, 3 to 10 

percent slopes-------------------- by! 
Veyo-Pastura complex, 1 to 10 

percent slopes-------------------- 53 


Welring-Tortugas very gravelly 
loams, 20 to 70 percent slopes---- 53 
Welring very gravelly loam, 
30 to 70 percent slopes------- os 


Tortugas very gravelly loam, 
20 to 70 percent slopes------- -- 


Rock outcrop-------------------- oe 
Winkel gravelly fine sandy loam, 
1 to 8 percent slopes------------- 54 


Winkel-Rock outcrop complex, 8 to 
30 percent slopes----------------- 54 
Winkel gravelly fine sandy 
loam, 8 to 30 percent slopes--  -- 


Rock outcrop-------------------- -- 


Wildlife 
suita- 
Capability unit bility 
Irrigated Nonirrigated Range site group 
Symbol Page| Symbol Page| Name Page | 
caer ene -- | IVe-V 59 | Southern Upland Loam a5 2242 
waenen- -- VIIs-R3 63 Southern Semidesert 74 4343 
Malpai 
a ieieiatiated -- VIIs-V4 63 | Upland Stony Loam 78 3242 
(Pinyon-Juniper) 
Summer Precipitation 
wooe--- -- | VIIs-R 63 Southern Semidesert 74 3242 
Loam 
ITTe-0 58 | VIIe-C 61 Southern Desert Loam 71, 1242-1 
and 
4343 
Ile-0 S7 | ------- So: |edosesictecoeess se teee eS a 1242-1 
ene n--- -- | VIIs-V3 63 | Upland Stony Hills 78 3242 
(Juniper) Summer 
Precipitation 
aeo5scc -- | VIIIs-X 64 | ------------------------ 9 -- 4343 
a ietetadataded -- VITe-C 61 Southern Desert Loam 71 4343 
errr n-He -- VITe-C 61 Southern Desert Loam 71 4343 
-e----- -- VIIs-R3 65 Southern Semidesert 74 3242 
Shallow Hardpan, 10- to 
12-inch precipitation 
zone 
seen n-- -- VIIs-R3 63 | Southern Semidesert 74 3242 
Shallow Hardpan, 10- to 
12-inch precipitation 
zone 
seecee- -- VITs-V3 63 Upland Stony Hills 78 3242 
(Juniper) Summer 
Precipitation 
oeeeeee ~-+ | VIIs-V3 63 | Upland Stony Hills 78 3242 
(Juniper) Summer 
Precipitation 
wn----- -- | VITIs-X 64 | ------------------------ 0 -- 4444 
anne n- -- | VITs-C4 62 | Southern Desert Stony 73 4343 
Loam 
Scenes oe. | MITSsC4. 62-4 Sseeoueccioece set eesecet:  - fe Se 
a------ -- eoceee -- Southern Desert Stony 73 4343 
Loam 
neon eee -- we eeeee -- | ------------------------ -- 4444 
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Wildlife 
suita- 
Capability unit bility 
Irrigated Nonirrigated Range site group 
Map 
symbol Mapping unit Page | Symbol Page| Symbol Name 


YAF Yaki very cobbly loam, 3 to 35 
percent slopes---s<-Ke sense sen eeee 55 VITs-R3 Southern Semidesert 4343 


Shallow Loam 


YZE  Yaki-Zukan complex, 1 to 35 percent 
slopes----------------~----------- 55 VIIs-R3 Southern Semidesert 4343 
Shallow Loam 
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publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual's income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 
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SOIL ASSOCIATIONS* 


DOMINANTLY WELL DRAINED AND SOMEWHAT EXCES- 
SIVELY DRAINED, NEARLY LEVEL TO STEEP, SHALLOW 
TO DEEP SOILS; ON ALLUVIAL FANS, FLOOD PLAINS, 
MESAS, AND MOUNTAINS 


Tobler-Harrisburg-Junction association; Well-drained, nearly 
level to moderately steep, moderately deep and deep fine 
sandy loams and silty clay loams; on alluvial fans, flood 
plains, and mesas 


Winkel-Rock land association: Well-drained, gently sloping 
to steep, shallow gravelly fine sandy loams and Rock land; 
on mesas and mountains 


Pintura-Toquerville-Dune land association: Somewhat exces- 
sively drained, gently sloping to moderately steep, shallow 
to deep loamy fine sands and fine sands and Dune land; in 
valleys and on mountains 


Cave association: Well-drained, gently sloping to steep, 
shallow gravelly sandy loams; on alluvial fans 


DOMINANTLY ROCK OUTCROP, ROCK LAND, AND BAD- 
LAND AND WELL DRAINED OR SOMEWHAT EXCESSIVELY 
DRAINED, GENTLY SLOPING TO VERY STEEP, SHALLOW 
AND MODERATELY DEEP SOILS; IN DESERT BASINS AND 
ON UPLANDS 


Badland-Eroded land association: Rolling to very steep Bad- 
land and Eroded land; in desert basins and on uplands 


Bond-Rock land association: Well-drained, gently sloping to 
strongly sloping, shallow sandy loams and Rock land; on 
mesas 


Rock land-Mathis association: Somewhat excessively drained, 
steep and very steep Rock land and moderately deep very 
stony loamy fine sands; on uplands 


Rock outcrop-Rock land association: Gently sloping to very 
steep bare bedrock, and very shallow soils over bedrock; in 
desert basins and on uplands 


DOMINANTLY WELL DRAINED TO EXCESSIVELY DRAINED 
NEARLY LEVEL TO STEEP, SHALLOW TO DEEP SOILS; 
a a FANS, MESAS, PLATEAUS, AND VALLEY 

Bi Om 


Naplene-Redbank-Schmutz association: Well-drained, nearly 
level to sloping, deep silt loams, fine sandy loams, or loams; 
on alluvial fans, flood plains, and stream terraces 


Mespun-Rock land association: Excessively drained, nearly 
level to strongly sloping, deep fine sands and Rock land; on 
alluvial fans, in mountain valleys, and on plateaus 


Curhollow-Pastura-Magotsu association: Well-drained, gently 
sloping to steep, shallow gravelly fine sandy loams, gravelly 
loams, and very cobbly loams; on mesas, alluvial fans, and 
mountains 


DOMINANTLY WELL DRAINED OR SOMEWHAT EXCES- 
SIVELY DRAINED, NEARLY LEVEL TO VERY STEEP, 
SHALLOW TO DEEP SOILS; ON MOUNTAINS AND FANS 


Motoqua-Quazo-Dagflat association: Well-drained, very steep, 
shallow and moderately deep very gravelly sandy loams, very 
cobbly coarse sandy loams, and very cobbly or very gravelly 
sandy loams; on mountains 


Welring-Tortugas-Rock outcrop association: Well drained and 
somewhat excessively drained, steep and very steep, shallow 
very gravelly loams and Rock outcrop; on mountains 


Collbran-Tacan-Nehar association: Well-drained, gently slop- 
ing to very steep, deep very cobbly clay loams and very stony 
sandy loams; on mountains, hills, and alluvial fans 


Paunsaugunt-Kolob-Dalcan association: Somewhat excessive- 
ly drained and well drained, nearly level to very steep, shal- 
low to deep gravelly silt loams, fine sandy loams, and cobbly 
loams; on mountains 


BPEBB HHH 


*Texture named in the associations is that of the surface layer of 
the major soils 


Compiled 1976 


Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 
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CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


CULTURAL FEATURES SPECIAL SYMBOLS FOR 
SOIL SURVEY “ore road 
BOUNDARIES MISCELLANEOUS CULTURAL FEATURES SOIL DELINEATIONS AND SYMBOLS 
National, state or province _———— Farmstead, house . ESCARPMENTS 
(omit in urban areas) 
County or parish eas Sis Church i Bedrock VevevvenververenyreY 
(points down slope) 
Minor civil division ey School ‘ Other than bedrock eeevevereverererereenerreereses 
pdian. (points down slope) 
1 
Reservation (national forest or park, Indian mound (label) nr SHORT STEEP SLOPE = —-—_ hives ee siseis ewe’ 
State forest or park, Tower 
and large airport) Se Located object (label) : GULLY RAR 
GAS 
Land grant — Tank (label) . DEPRESSION OR SINK ° 
Limit of soil survey (label) — Wells, oil or gas \ SOIL SAMPLE SITE © 
(normally not shown) 
Field sheet matchline & neatline ———————— Windmill bs MISCELLANEOUS 
AD HOC BOUNDARY (label) pases, Kitchen midden n Blowout v 
: {Davis Airstrip ¢ t— H 
Small airport, airfield, park, oilfield, ------— Asem Clay spot *% 
cemetery, or flood pool PR pone == 
STATE COORDINATE TICK Gravelly spot oo 
LAND DIVISION CORNERS a & 4+ a Gumbo, slick or scabby spot (sodic) © 
(sections and land grants) 
ROADS WATER FEATU RES Dumps and other similar = 
non soil areas = 
Divided (median shown a DRAINAGE Prominent hill or peak Se 
if scale permits) SS. ays 
Other roads ——— Perennial, double line a ee Rock outcrop 
— (includes sandstone and shale) 
Trl Perennial, single line a Saline spot + 
ss 
ROAD EMBLEMS & DESIGNATIONS Intermittent Saat Sandy spot “ 
Interstate oy) Drainage end es Wong, Severely eroded spot = 
Federal 9 Canals or ditches Slide or slip (tips point upslope) ) ») 
State ® Double-line (label) = Stony spot, very stony spot o ® 
County, farm or ranch Drainage and/or irrigation Sh. 
RAILROAD LAKES, PONDS AND RESERVOIRS 
POWER TRANSMISSION LINE ——— : Perennial <A) 
(normally not shown) a Pa 
PIPE LINE peer Intermittent Scaaee” ‘St 
(normally not shown) 
FENCE . _——s MISCELLANEOUS WATER FEATURES 
(normally not shown) 
LEVEES Marsh or swamp a 
Without road Heer rrerereniiiees Spring o- 
With road Pee eee Well, artesian é 
With raliroad Wel irrigation * 
DAMS Wet spot v 


Lara (to seal ——— 
Medium or small eater | 
J 
PITS fs] 
Gravel pit *% 
x 


Mine or quarry 
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SOIL LEGEND 


The first letter, always a capital, is the initial letter of the soil name. The second letter is a capital if the mapping 
unit is broadly defined; otherwise it is a small letter. The third letter, always a capital, A, B, C, D, E, F, or G shows 
the slope. Most symbols without slope letters are those of nearly level soils, but some are for miscellaneous land types, 
soil associations, or undifferentiated groups with a fair to considerable range of slope. 


SYMBOL SYMBOL SYMBOL 


Narrowly Broadly Narrowly Broadly Narrowly Broadly 


defined defined 


Badland 

Badland, very steep 

Bermesa fine sandy loam, 1 to 10 percent slopes 
Bermesa-Rock land association 

Bond sandy loam, 1 to 10 percent slopes 


Caval fine sandy loam, 2 to 10 percent slopes 
Cave gravelly sandy loam, 7 to 30 percent slopes 
Cave gravelly sandy loam, low rainfall, 2 to 7 
percent slopes 
Chilton gravelly loam, 5 to 30 percent slopes 
Cinder land 
Clovis fine sandy loam, 1 to 5 percent slopes 
Clovis-Pastura complex, 1 to 10 percent slopes 
Collbran very cobbly clay loam, 2 to 30 percent slopes 
Curhollow gravelly fine sandy loam, 2 to 10 percent slopes 
Curhollow-Rock outcrop complex, 10 to 30 percent slopes 


Dagflat-Motoqua complex, 30 to 70 percent slopes 
Daican cobbly loam, 0 to 15 percent slopes 
Detra-Kolob complex, 20 to 50 percent slopes 
Draper loam, 2 to 5 percent slopes 

Dune land 


Eroded |and-Shalet complex 
Eroded |and-Shalet complex, warm 


Fluvaquents and Torrifluvents, sandy 
Gullied land 


Hantz silty clay loam 

Harrisburg fine sandy loam, 1 to 5 percent slopes 
Harrisburg-Rock land association 

Hobog-Rock land association 


Isom cobbly sandy loam, 3 to 30 percent slopes 
Ivins loamy fine sand 
Ivins loamy fine sand, hummocky 


Junction fine sandy loam, 1 to 2 percent slopes 
Junction fine sandy loam, 2 to 5 percent slopes 


defined defined 


KAE 
KBD 
KCE 
KD 

KHC 
KLG 


LA 


Kinesava fine sandy loam, 15 to 25 percent slopes 
Kinesava-Detra fine sandy loams, 2 to 15 percent slopes 
Kinesava complex, 2 to 30 percent slopes 

Kolob-Detra association 

Kolob-Hogg complex, 2 to 8 percent slopes 
Kolob-Paunsaugunt complex, 20 to 60 percent slopes 


Lava flows 

Lavate sandy loam 

LaVerkin fine sandy loam, 1 to 2 percent slopes 
LaVerkin fine sandy loam, 2 to 5 percent slopes 
LaVerkin silty clay loam, 1 to 2 percent slopes 
Leeds silty clay loam, 0 to 1 percent slopes 
Leeds silty clay loam, 1 to 2 percent slopes 
Leeds silty clay loam, 5 to 10 percent slopes 


Magotsu-Pastura complex, 2 to 20 percent slopes 

Mathis-Rock outcrop complex, 20 to 50 percent slopes 

Menefee-Rock outcrop complex, 25 to 60 percent slopes 

Mespun fine sand, 0 to 10 percent slopes 

Motoqua-Mokiak very cobbly sandy loams, 30 to 70 percent 
slopes 

Motoqua-Rock outcrop complex, 30 to 70 percent slopes 


Naplene silt loam, 2 to 6 percent slopes 

Nehar very stony sandy loam, 3 to 30 percent slopes 
Nehar-tidefonso complex, 3 to 30 percent slopes 
Nikey sandy loam, 1 to 3 percent slopes 

Nikey sandy loam, 3 to 15 percent slopes 

Nikey very stony sandy loam, 2 to 15 percent slopes 
Nikey-Isom complex, 3 to 30 percent slopes 


Palma loamy fine sand, 1 to 5 percent slopes 

Palma fine sandy loam, 1 to 5 percent slopes 

Pastura loam, 2 to 5 percent slopes 

Pastura-Esplin complex, 0 to 10 percent slopes 
Paunsaugunt gravelly silt loam, 30 to 50 percent slopes 
Paunsaugunt-Kolob association 

Paunsaugunt-Rock outcrop complex, 2 to 30 percent slopes 
Pintura loamy fine sand, 1 to 5 percent slopes 

Pintura loamy fine sand, hummocky, 1 to 10 percent slopes 
Pintura-Toquerville complex, 1 to 20 percent slopes 


defined 


QuG 


Quazo-Motoqua very gravelly sandy loams, 30 to 70 percent 
slopes 


Redbank fine sandy loam, 1 to 5 percent slopes 
Redbank silty clay loam, 0 to 2 percent slopes 
Renbac-Rock land association 

Riverwash 

Rock land 

Rock land, stony 

Rock land-Hobog association 

Rock outcrop 

Rough broken land 


. George silt loam 

. George silt loam, strongly saline 

. George silty clay loam 

George silty clay loam, moderately saline 

. George silty clay loam, shallow water table 
Schmutz loam 
Spenlo very fine sandy loam, 2 to 10 percent slopes 
Springerville clay, 0 to 5 percent slopes 
Stony colluvial land 


Tacan very stony sandy loam, 30 to 70 percent slopes 
Tobish very cobbly clay loam, 5 to 30 percent slopes 
Tobler fine sandy loam 

Tobler silty clay loam 

Tortugas-Rock land association 


Vekol sandy loam, 0 to 2 percent slopes 

Vekol sandy loam, 2 to 10 percent slopes 
Veyo-Curhollow complex, 3 to 10 percent slopes 
Veyo-Pastura complex, 1 to 10 percent slopes 


Welring- Tortugas very gravelly loams, 20 to 70 percent 
slopes 

Winkel gravelly fine sandy loam, 1 to 8 percent slopes 

Winkel-Rock outcrop complex, 8 to 30 percent slopes 


Yaki very cobbly loam, 3 to 35 percent slopes 
Yaki-Zukan Complex, 1 to 35 percent slopes 
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This map is compiled on 1973 aerial photography by the U. S. Department of Agriculture, Soil Conservation Service and cooperating agencies. 
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This map 1s compiled on 1973 aerial photography by the U. $. Department of Agriculture, Soi! Conservation Service and cooperating agencies. 
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